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Aveling & Porter, Ltd., 


Rocuxster, Kent. 
and 72, CaNwon Srreet, Lonpon. 

STRAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY. 
STEAM WAGONS. TRACTORS. 

CEMENT-MAKING MACHINERY. 6808 


A. G. MM 2ntord, L4 


OULVBER STREET WORKS, COLCHESTER 
On ADMIRALTY aND Wak OrrFice Lists. 

ENGINES for Torpedo Boats, Yachts, Launches. 

BCILER FEED PUMPS. 

See ns gir yma page 34. 

PATENT WATHR-TUBE BOILERS, 

AUTOMATIC FEED REGULATORS, 
And Auxiliary Meanie as Supplies to -" 


Admira 
enr Sataker & Co., 
VALUEBRS axp AUCTIONEERS, 
Specialising in the 
ENGINEBSRING, FOUNDRY & METAL TRADES. 


Iso for 
PLANT AND MACHINERY. 
63 anD 6, Ns ae ae LANE, 
LONDON, W.C. 2 
"Phone: Holborn 2295. 
Telegrams: Penet y, Holb, London. 


ranes.—Electric, Steam, 
HYDRAULIC and HAND. 
of all and sizes. 
GHORGE RUSSELL 2&2 OO.~, 
aes Motherwell, near Glasgow. 
STEEL TANKS, PIPES, GASHOLDERS, &c. 


thos. Piggott & Oo., Limited, 


RMINGHAM. 
See Advertisement last week, page 127. 


Plenty and Gon, 


LuMirep. 
MARINE BNGINEERS, &c. 
Newsury, Bwe.anp. 
Nank 


Locomotives. 
Specification and Workmanship equal to 
Main Line Locomotives 
R. & W. HAWTHORN, LESLIE & CO., Lrp., 

BwGIvEenks, NEWwoAsTLE-on-Trnx. 6452 


Bs Roe. 


Bnquiries invited 
for Peace Trade. 











Lrp., 














KING’S NORTON METAL CO., Lrp., 


BIRMINGHAM, 1161 





DBLTA Isp. 6388 
B. Greexwion, LONDON, 8.B. 10(4at Birmingham. 
| 2vincible (iauge (j lasses. 
BUTTERWORTH BROS, Ltd., 
Newton Heath Glass Works, 


S.H.H 


pearsall & Co., Litd., 
__ELBCTRIC TRANSPORTERS. 


REDDISH. 
Fuller, Horsey,Sons & Cassell, 
SPECIALISTS 
im the 
SALE AND VALUATION 
PLANT AND MACHINERY 


and 
ENGINEERING WORKS. 
_1ll, BILLITER SQUARR, B.C. 3 











7182 





119 °¥ achts, Launches, or Barges, 


1044. 








arrow & Co., Ltd., 


Y pyeniniay: AND ENGINEERS, 


SPEEDS UP To 45 MILES AN HOUR. 
PADDLE OR SCREW STBAMBRS OF 
BXcerrionaL SHALLOW Draven. 
Repairs on Pacific Coast 
by YARROWS, LIMITED, Victoria, British 
Columbia, 687 


SHIPBUILDERS, Surp REPAIRERS AND ENGINEERS, 


ohn ellamy, imited, 
J Pn oe 
General OonsTructionsL ENGLIYRERS, 


Boilers, Tanks & Mooring Buoys 


Stirzs, Perrot Tawxs, Arr’ Recetvers, STEEL 


6 Cuimyrys, RivereD STEAM AND VENTILATING PIPES, 


Hoppers, Specral WorK, REPAIRS OF ALL Kinps. 


Reztes Limited, 
GINEERS, IRLAM, MANCHESTER. 
FEED WATER HEATER 
CALORIFIEKS, EV ABORATORS, 
CONDENSERS, AIR HEATERS, PATENTS, 
STBAM axp GAS KETTLES. 
aeeets ee Se TWIN — RS 
or 
SYPHONIASTHAMTIABS REDUCING VALVES. 
High-class GUNMETAL STEAM FITTINGS, 
ATER SOFTENING and FILTERING, 6728 


Row's 





(Sampbells & Homer, L 4. 


Gear Cutting. 


Worm Wheels cut up to 13 ft. diam. 
Bevel and Mitre Wheels planed up to 3 ft. diam. 


DOLPHIN FOUNDRY, LEEDS. 4547 





Built Loom with Steam, Ol! or 
Motors, ; or Machinery supplied Oa 
VOSPER & CO., Lrp., Broap Sraeer, PorTsMOUTH 


FOR 
Light G tructural W ork 
GARTSHERRIE ENGINEERING & FORGE OCO., 
50, WELLINGTON STREET, GLascow. 6961 


1 Feel A PPliances. 


PRESSURE, 
SYSTEMS {are 
STEAM 


etro!] 
3661 








FOR BOILERS OF ALL TYPRS. 
Kermodes Limited, 


35, Tax Tempe, DALe Street, LiveRrPoon ; 
an 


109, Fenonuncu Street, Lonpon. 
NAVAL OUTFITS A. SPECIALTY. 


ocomotives Tank Engines 
web and constructed 
MANNING, W. LE AND COMPA 
Boyne e Engine Works, Leeds. 7 

See their Illus. Advertisement, page 137, last week. 


MULTITUBULAR AND 
(Cochran OROSS-TUBE TYPES. 
See page 111. 


Boilers. ai 


RAILWAY AND TRAMWAY ROLLING STOOK. 


H™ Nelson & Co. L4- 


Tuer GLasaow ae STrock aND PLANT ae. 
MorHERWELL. Od 3388 


4078 





, LIMITED, 
248 











Hey Wells Qi (. 


ll, HAYMARKRT, 


London, 8.W. 1. 


fs Apt! > L_pbricants. 


7184 


and 


I[\abes Fittings. 


Stewarts and Lovds, L‘- 


Glasgow and Birmingham. 


See Advertisement page 129. 
Rubber 


Packings 


6462 





MANUFACTURERS 


** Redstone ” 
* Bluestone” 


GUTTA PERCHA & RUBBER, LIMITED, 
nana. 6702 


COz plants ’ CARBON ‘ 


Toronto . - 


D1-OXIDE 
for Chemical Wks., Mineral Water Mfrs., Breweries, 


and all other punposes,— READ & CaMPBELt, Ltd., 
108, Victoria St., 8.W. 1 (** Valorem, London.”). 


FA. Pre ¥\xtinguishers 
BFA Fire fiyxtingui 


are foremost as fire tighters. No Acids, No Alkalis. 
Safe to use and always ready.— BRITISH FIRE APPLI- 
ances Co., Ltd., 109, Vie' a St., London, 8.W, 1 


(\rittall. rittall. 


CHEMICAL ANALYSIS, 


Physical Tests. 

Microscopical Examinations. 
Heat Treatment & Pyrometer 
Tests. 

Critical Range Determinations. 


ScaLe or Fees On APPLICATION. 


THE ORITTALE- MANUFACTURING ©O., Lep., 
INTREE, 


Chief Metallurgist, H.S. PRIMROSB. 


(jrittall. (jrittell. 


CHANTIBES & ATHELIBRS 


A vsustin - Normand 


67, rue de Perrey—LE HAVRE 
(France). 








_—_ 3890 
Destroyers, T: eRe, Saat ak Baty Deen 
and Subm ersible Boats. 


Su 
NORMAND'S ge mF | Boilers, Coal or Ol 
Hea’ Diesel Oil Engines, 


Yarrow Patent 


ater-tube oilers. 


6877 
YARROW & OO., UNDERTAKE = 
PRESSING and MACHINING of the various 
of Yarrow Boilers, such as the Steam Drums ~e 
Pockets, and Superheaters for British and Boreign 
Firms not havin my necessary facilities. 
YARROW & Lrp., Scorstour, GLASGOW. 


Matthew pe & (o-. 1 Pros 
Levervorp Wo Dumbarton. 6084 
___See Full Page Advt., pagei76, Dee. 13, 

Foreings. 

Walter Gomers & Co., Ltd., 


HALESOWEN. 


(Chains ( Electrically Weldedor 


hand made for all also Pry ley 
tings, Hoes Rings 5 —_— Swivels, Bac ies, 


Roper sien Smlthirert. and oa est 
reasonable prices.—8 Soe area 


Limited, Oradley Heath, Staffs 


Taylor & (Yhallon 


Presses. 
8106 


TAYLOR&CHALLBEN, Lp., Engineers, BinMinenam 
_ Bee Fall Page Advertisement Des, 1, 











Q witches and 


rossings. 
7. SUMMBRSON & SONS, LIMITED, 
DaRLiveton. 





ement. —Maxted & Knott, 
ound faa oe Consulting Cement ADVISE 


Cement Schemes FOR 
BNGLAND “ap ARnOAD. ADVION ONLY. 
Highest references. Kstablished 1890. 
Address, BuRNETT pownts.g Huis. 


Cablegrams ; “‘ Energy, Hull,” 6290 


Mon and te 


WORE of all Sonteeton, | oo cis 





na. 
inles 
it 





to 
at st present mace Se cosh on will be 





Works ; SALFORD, Mancuester, 
eywood & Co., Ltd., 


8. H. 8 ig 


ELECTRIC LIFTS (uP To 36 Tons). 


STEEL JOISTS, 
STEBL CHANNELS, 
BRIDGE RAILS, &c. 


leming ros., 
F B 


STOCKHOLDERS, 7043 
65, BATH STREET, GLASGOW. 


7182 








Tron and Steel 


(['ubes and tem ham 


The Scottish Tx Tube Co., Lid. 
HEAD Orvice: 34, Robertson Street, Glasgow. 
See Advertisement page 65, Nov. 29. 


TT 


New Chicago Automatics, 
Three Sizes, Delivery from Stock. 
NEW CAPSTANS, 13 in. through the wire teed. 


JOHN MACNAB, Mary Sraeer, Hype. 
Tel. No.; 18 Hyde. 





687, 


2 Builders ~ of 





eating. 
eywood & Co., Ltd., 


SH; Hees 


BLBOTRIO ¢ CRANES. 


7182 


work execu’ 
S HL “Pevwood & Co; Tid. 
7182 
LOCOMOTIVE 2 TRAVERSERS (BLwcrRi BLWOTRIC), 





| ocomotives, 
HBAVY and LIGHT, 
All Gauges and Types. 


Address : Export Department, 
fr x. PORTER 00., 


Place, N York 
ono oeanany sobre 


3, London Wall 
Cal 





R. x; Pickering & Co., Ltd., 


BUILDERS of RAILWAY OANAIARNBA WAGONS. 
MAKERS of WHEELS and AXLBS of all kinds. 
RAILWAY WAGONS FOR HIRE. 

Chief Works and Offices : 
WISHAW, near GLASGOW. 


London Office : 
3, Vicrornta Stnect, Wesrminsren, 5.W. 


REDDISH. 
P & W. MacLellan, Limited, 
eT ene nares 


PAIL or CARRIAGES AND WAGONS, 
¥ EVERY DESCRIPTION, 


RAILWA. inouwoux. BRIDGHS, ROOFING, ac. 
Obief Offices: 129, Trongate,Giascow. Of 8547 
Registered Offices : tet, Connon 8t., London, 5.0. 





(Yentrifugals. 


Pott, (iassels & Williamson, 
MOTHERWELL, SCOTLAND. 


1008 





See half-page Advertisement page 58, Nov. 29. 
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NT 











ENGINEE RING. 


= sie SORE eS 
Paice Why 2h Lact 
PE e ae e. oe: 2 


x 














Pa ssw Dusiows Aor, 1907. 


Notice is Hereby Given that 


HUGH REGINALD LAMB, of > 


left in connection with the application for 
Patent, No. 119382, for “Improvements in and 
relating to Insulators for supporting Electric Con- 
ductors.” 

Particulars of the proposed amendment were set 
forth in the Illustrated « fficial Journal (Patents), 
“Any on the ee December, 1918. . ‘ 

ny person persons ma ve notice o 
tion te the Amendment by a Patents 
om No. 18, at the Patent Office, 25, Southampton 
Buildiaogs, Lond ion, WC., within one Calendar 
month from date of the said Journal. 
W. TEMPLE FRANKS, 


Comptroller General. 
Agate for Applicant, Geosge Barker & Bretteb, 
Birmingham. R 462 





RECONSPRUCTION. 


A ssociation of Engineering 
AND SHIVPBUILDING DRAUGHTSMEN, 


Engineering pow ae in need of Draughtsmen 
can get into toueh with suitable applicants by 
sending particulars of their requirements and 
conditions to— 
PKTER DOIG, General Secretary, 
8, Victoria Street, London, 8 W. 1. 


ers are invited to use the facilities of the 
n for this purpose, 


Emplo 
Associa 


R221 





UNIVERSITY OF BRISTOL. 
DEMOBILISATION. 


Special Regulations have been 

made to allow intending students who have 
served in the war or in the scientific service of the 
war to be admitted to matriculation by vote of 
Senate on their educational qualifications, without 
formal examination; and also to allow of such 
students entering the ere veg nod if 
candidates in Arts ; in January, or between Janu 
and May, if candidates in Science, Medicine, Denta 
Surgery or Engineering ; and if grounds be shown, 
counting their first year’s attendance as though it 
had commenced in October. Engineering students 
in special cases may be allowed to count one whole 
year’s attendance. 

The Special Army Hdueation Certificate qualifies 
for Matriculation 

_ Applications to the REGISTRAR. _ 0722 





THE 


rechnical 


LOUGHBOROUGH, LEICESTERSHIRE. 


College, 


H. SCHOFIELD, M.B.B., B.Sc. (Hons.) Lond., 
A.R.C.8c. Lond., Assoc.M.Inst.C.E., PRivcrpat 


DBPARTMENTS OF MECHANICAL AND 
BLECTRICAL ENGINEERING. 


arranged in 
nical Bngineer- 


Complete Courses of Seen ote 


both 


eory and Practice of M 
ing. 


The wee of the College provide accommoda- 
tion for 600 students working at the same time. 


The equipment is on most modern and nam 
hensive lines, and comprises plant for turn ng, 
fitting, milling, grinding, automatic lathe operating 
and tool setting, tool and gauge making, foundry 
work, pattern making, drawing office work, heat 
treatment, viewing and testing of ali kinds, 


None but first-class work of a ductive ch t 


Letters [lenders Wanted for 


[ast OE. I. Mech, E., B.Sc., 


Settym ENT Ng gy rag Te G. P. 
gg "PREP. CANDIDA’ 


Rye RA 9, Victoria 
Cour 7096 


Eagineerin ring Special Classes. 


es, Al Currents, 
PENNI TONS, 
University itp Tetons, 254, Oxford Rd., Manchester. 








the 


immediate MANUFACTURE of a Well- 
Established AUTOMATIC MACHINE used in the 
leading printing offices throughout the world. 
Present output required—two machines per week. 
Weight of machines about 18 to 25 cwts, each. 
— jigs and templates already made. 
a rst-class firms who are well 
ber rope tition and interchangeable work need apply. 
—Address, R 248, Offices of Eneinexrine. 


REQUIREMENTS — ca sue DUTCH METAL 


a ew 

The CO-OPERATIVE “PURCHASING ASSOCIA- 

ION for the NETHERLANDS METAL 
INDUSTRIBS, Rotterdam, is open ta receive 


uotations for Iron and Steel 
B me ae a toe stri come, 
and 0 ucts HS, RAILS, E 
TRICAL SUP LIKS ~-# ALL YURTEEE ta 
QUIREMENTS of ite MEMB ne 
pay are invi 
MEMBERS :—The DUTCH ROYAL NAVY, the 
DUTCH RAILWAY SYSTEMS (the Netherlands 
State Railway, the Holland, the Brabant and t' 
——— ep | Companies}, the STATE MINES. 
rivate NES, the RO AL DUTCH BLAST 
URNACE and ROLLING Ww 
MUNICIPAL ELBCTRICI 
CIPAL GAS and WATER ee 
COMPANIES, SHIPBUILDING YA EN 
NEERING WORKS, CONSTRUCTIONAL STEEL 
WORKS, &c. +» ho. 
Reference :—The Commercial Department of the 
British Lagetion, The Hague. 
Bank erences :— 
The Nederlandsche Handels Maatschappy, 


Amsterdam. 
The Twenteche Bank, Amsterdam, 
The Rotterdamsche Bankvereeniging, Rot ter- 


The Amsterdamsche Bank, Amsterdam. 
Letters : Settee van Oldebarneveltstraat 82, 


Rotterda 
R 439 


. 


Relegrems: :—COOPRA, Rotterdam, 
SE cteitm, einem aswel 


APPOINTMENTS OPEN. 


THE TECHNICAL COLLEGE, 
LOUGHBOROUGH. 


H. Scuorrerp, M.B. B., B. B.Sc. (Howns.) Lonpoy, 
A.B.C.8c. Loxpon, PRINCIPAL. 








anted for the commence- 

mt of the Lent term, a LECTURER in 

MATHEMATICS, who will be prepared to take the 

+4 branches of this subject throughout the 

‘0 

ADP pelicants should possess a University De 
with Honours in Mathematics, or its equivalent. 

i --~<acrats rising by annual increments of £10 


gg a ether with not less than three 
recent testimonials should be submitted before 
January 6th to the Principal, from whom forms of 
Application and any further particulars may be 


obtained. 
W. A. BROCKINGTON, O.B.E., M.A., 
Director of Education. R 206 


SS porevaally FS.1, 


equipped | fica 


Address, 4350, Offices of 


Wer or cee 


facturers in mae che of bot ie 
pony ye) 
ag foie 


vehicle tie o ant statenge, fall 

nts must s! e, ful 

ex nce and salary age, fall de 
ices of Beewtxene. 


KLNT EDUCATION: COMMITTEE. 


ERITH TECHNICAL INSTITUTE. 
Principal—Wa. N EAGLE, B.Sc,, A.M.I.M.B. 


Required, Full-time Assistant 
teach ELECTRICAL ENGINEERING 

and MECHANICS. 

Initial salary up to 





vanity for energetic 
ge of the commercial 


ils of previous 
Address, R 143, 





£250, quali- 
tions, and thence by Bagpen ge ®. the 
consideration of the County Commitee 
S:rvice counts towar pension “under the 
Teachers’ Pension Act. 
Farther information and application forms from 
A. T. FLUX, Esq., Bducation Office, Picardy, 


Belvedere, Kent. 
B. SALTER DAVIES, 
Director won 
December, 1918. 


A Ssistant Works ieae 


WANTED for General and Marine En- 
gineering Shop, North East Coast of Scotland, 
ust have Office as well as tical experience.— 
Address, in first instance, 436, Offices of EnGr- 
NEERING, 


ost Clerk Wanted by a Firm 
of general engineers in West of England.— 
Address,\stating ful) particulars of qualifications past 
~ rience, age and salary expected, R 446, O 
GINEERING. 


Dving Office Clerk Wanted 


for routiue work in connection with drawin, Be, 
specifications for parts, &c.,and take ~ po >, of te a 
room. Hiderly man or a sola tate 
salary.—Address, R 265, Offices of ENGINEERING. 


arge Firm of Engineers, 

manufacturing commercial motor vehicles, 

REQUIRE Head Cost CLERK with experience of 

up-to-date methods and systems,—Address, stating 

£; experience and salary required, R 438, Offices ef 
iG 


INEERING, pA ge oe east 
° ~Y 
anted. Melting Shop 
MANAGER, experienced in making Acid 
and Basic steel. Address, stating age, experience, 
references and salary. STEEL, WM. PortTEovus . Co., 
Advertising Agents, Glasgow. R 441 




















anted Works Manager for 
Iron Foundry. Must be energetic, with 
sound, practical and theoretical knowledge of all 


Foundry Work, particularly. Large Heavy Castings 
and nce —Apply R, 448, Gmees of ENGINEERING. 


R, 448 
K D gineering ng Assistant Wanted 
to Chief ae ha of large Seed Crusbin; 

Mills and Refineries near London, general ex 
ence in mechanical and electrical engineering and 
essential, — rend 
Sons - 
ces of amnKEsane. 


mill machin 
[echnical Assistant Required’ 


technical training. ply 
and salary paren oo. ein! 
for Power Plant work, to assist largely in the 


scientific control of boiler house operation.—Ap- 
giving full ‘particulars of training and 











ma A Professor of Mechani- 
CAL ENGINEERING is REQUIRED 

for the Sibpur Civil Engineering College, 
Peoenl, India. 

The Appointment is in the Le ge Educational 
Service, and carries a salary o 750 a month, 
cision. by gen eg Boe seeoomnanes of ‘hs. 50 to Rs. 1000 a 
mont) bachelor quarters will be pravided. 
The gostennen will be ex: to take part in the 
ordi social work of a residential coll 

Candidates should be not more than 
age, and sheuld have 


Years of 
uated in Hngineering at 
one of .-- a niversities ss Saneen btn, 
mbridge, Glasgow, Dublin, 
or Durham, They should have experience in a 
mechanical TA and preference will be given 
to Membersof the Institute of Mechanical Engineers, 
Wounded and discharged officers are eligible, subject 
to a medical examiuation. 

Applications should be sent at once in covers 
marked “O.A.” to the SECRETARY, Boarp or 
fpvcatio%, Victoria and Albert Museum London, 

3.W. 7. Scottish candidates should apply to the 

, Scotch Education Department, ee 
hall, London, 8.W. 1. R 350 








practical experience, with cepies of pr reg 

, and salary required, rhould be addressed to 
HOWNTRER & CO., Lrp., Engineering peasy | 
and endorsed “ Technical Assistant.” 





“Proundry Manager for Machine 


Toolwork. Castings of mignon es required, 
many on repetition lines from iy ights up to 
about three tons, occasional airy Wihost be 
thoroughly practical, good poe Bon and capable 
ot ting output economically; own mixing. 

dress, in strict confidence, stating age, expe- 
rience, qualifications and salary, &c., K 358, Offices 
of ENGINEERING. 


anted for Important Com- 
Ray, in the Bast Midlands a first class 

WORKS AGRR. No one will be appointed to 
the position who has not had a sound ex in 
control of large Works, including foundry, smith 
shop, machine and erecting shops, and who is not 
accustomed to the most modern conditions of pro- 
duction. A substantial salary will be paid to one 
possessing qualifications and experience. 
— Address R 411, of ENGINEERING. 








is undertaken the students, worsi under 
— skilled ara Fen of a fully qualifiei technical 
et 


at ‘~~ lete course covers a period of five years, 

during which works training in all the above 
sections will be given, and this will be accom: ed 
by a full I course of instruction in the 
College Lecture and Laboratories. 


Intending students should be at least sixteen 
years of age, and have had a good Public School or 
Secondary Education. 


The fee is 25 5s. per term, and the next term will 
commence on January 14, 1919. 


accommodation is 
lege, full 
together with illustrated 
forwarded upon application to the 


provided in Hostels 
lars of <> 


W. A. BROCKINGTON, 0O.B.E., M.A., 
Director of Education, 
O 978 





SWINDON EDUCATION COMMITTER. 
SWINDON & NORTH WILTS TECHNICAL 
INSTITUTION, 
Mr. G. H. Burkuarpr, M. Sc. 


Principal : 


The Committee iavite 


plications for the perma- 


POINTMENT of HEAD of the 








hemist Wanted, at, Gen- 
erating Statien in Londen district, en 
wer plant. Ex ne in testing coal, water, 


mee, age Cet take a. 


THE ene OF "ENGINEERING A} . 
IPBUILDING iG DRAUGHTSMEN. Se 


HS] ppleations a are Invited for 


the Position of ASSISTANT SECRETARY. 
Applicants must be members of the A.E.s }). 
ros ge | ability apenas. > er 
annum, eo ual incremen’ £5 to 2. v. 
Address, G RAL “SBCHELARY, hy Vieto: 
Street, London, 8.W. 1. be mar 


“ Assistant.” ed 


Estimator and ~=- Rate- Fixer 


REQUIRED to take full charge _ thi 
department. Must have had experience in : 
mating for large and small motor car Sampen outa 
in large quantit — on efficient —— lines, 
Preference will be given to one who has ):ad 
experience in estimating for drop forgings. Good 
Ss for amart man.—Address, » Offices of 
GINEERING. 


Works Manager Wanted by 


large Locomotive firm in the North. \: y 
have held similar _ and be ane” to 
first-class work ion on 
modern lines. Apply giving fall” ‘particular: of 
ex ence and salary required.—Address, k 327, 

of Becimeuarme. 


ompetent Advertising Man, 
accustomed to preparin neerin, 
and laying out catalogues W. NTI D AT DNC 
Good prospects to the right man.—Address giv ing 
fullest particulars, BOX 29, OsBoRNE-PEACOCK Co., 
Lrp., County Buildings, Cannon Street, Man- 
chester. ‘0 980 


Ship Heating and Ventilating 
ENGINEER REQUIRED to take entire 
Charge Department. , Westminster, 
London. Good prospects to experienced man. 
State age, experience and salary required.— Address, 
R 97, Offices of ENGINEERING. 


METRUPOLATAN WATER BOARD 
CHIEF ENGINEER. 
The Metropolitan Water Board are 
receive 


pre v 
pplications for the Office of 
CHIEF ENGINEER to the Board 

Organising experience in aiexto on to e ngineerin 
attainments will be a necessary qualificat 
Bo too ay to make the appointment at a salary of 

500 a year. Theap;ointment will be held during 
the glepeage of the Board and the Chief Engineer 
will be required to give his whole time to the service 
- the Beard and must not be directly or pee 

engaged in private practice or other paid employ- 
ment. The Chief En meer will not be required lo 
contribute to the Board’s Superannuation and Provi- 
dent Fund nor will he be entitled toa Superannuation 
allowanee. 

Applications (which need not be accompanied by 
testimonials) must be on forms to be obtained f:om 
the Clerk of the Board, 2, South Place, Finsbury 
Pavement, London, B.C. 2, and must be delivered 
to, him at that address in sealed env elopes endorsed 
CHIEF ENGINEER, not later than 10 o'clock a.m. 
on the ist February, 1919. Personal canvassing is 
strictly prohibited and ~ suk 


Clerk of the Board, 

















of 





2, South Place, 
Finsbury Pavement, 
London, E.C, 2, 


23rd — 1918, O 838 


gineer Wanted to 
control of all plant and 
machinery in a large chocolate, cocoa and food 
works near London. Must have a thorough know- 
ledge of high-speed generating sets, electrical 
installation, Semee teen ventilation, etc., and be 
competent to ad questions of ‘works exten- 
sion, lay-out of new pak and machinery. Toa — 
theroughly competent man the position is perma- 
nent and progreéssive.—Address, stating full particu- 
lare as to experience, age and salary required, — 
— will be treated in strictest confidence, R 230, 
Offices of ENGINEERING. — 





Er gineer Required Immedi- 
ately to undertake entire supervision new — 
hauling up slipway at present under construction, 
Experience in under-water work indispensable.— 
Apply, CAMPBR & NICHOLSONS, Lrp., Shipand — 
— Builders and Repairers, Northam, Sout 


irst-class Engineer with 
experience of conveyors and labour-sav 
machinery for gp material of all k 
Should be capable of advising and supervising” 
ton of schemes.—Write BOX 191, SELLs, i 
leet Street, B.C. 4. 


Connizutonal Enginesring 
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AN APPROXIMATE GRAPHICAL TREAT- 
‘MENT OF SOME_STRUT PROBLEMS. 


By Joun Cass, M.A., A.F.Ao.S. 


$1. In an article on the “ Whirling of Shafts,” 
published in Enoarvgrertne last November, Mr. 
H. A. Webb introduced a method of graphical 
analysis which is of great power and may be used 
for the solution of many problems. In the present 
paper it is shown how to apply the method to 
problems connected with the strength of structural 
members which may or may not be loaded laterally, 
and which also carry end loads, the segtion of the 
member varying along its length. The results and 
formule are given first, the proofs being left to the 
end of the paper. 





where P = the required crippling load. P,= the 
crippling load of a strut, each half of which is the 
same as the half O A, say, of the strut in question, 
and P2= the crippling load of a strut, each half 
of which is the same as the half O B. 

§5. The Deflection of a Strut with Lateral Load.—- 
If, in addition to the end load P, there be a dis- 
tributed load w (constant) per unit length, the 
deflection a, at the centre, is given by graphical 
integration from the equation : 

l fez 2 
a [2 - {af aes T de.ae | = 
E 0 I 
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§2. The Crippling Load of a Pin-Jointed Strut 
of Varying Section.—Referring to Fig. 1, 2 is 
measured along the centre line of the strut, the 
middle point being the origin; I is the moment 
of inertia of the cross-section about a line perpen- 
dicular to O A, and the plane zy; 1 is the length 
of the strut measured between the points of support 
Aand B. The centres of gravity of all the sections 
are supposed to lie on the straight line O A. 

If P = the Euler crippling load of the strut, and 
E = Young’s modulus, then, if we assume, as is 
approximately true, that the deflection curve can 
be taken as a simple cosine curve, if there be 
symmetry about Oy: 

l uz 
#-[?{" eT dade ‘ 
P 

ovo I 

The integration can be done on squared paper 
very ‘quickly, as will be seen from the following 
example :— 

Example.—A pin-pointed strut is 81°6 in. long, 
and {the moments of inertia of the cross-sections 
are given by curve 1 in Fig. 2. 

The calculations are best done in tabular form. 
wM@jAfter filling in the fifth row, the curve 2 is drawn. 
The area under this, for successive values, of z is 
found, the last row filled in, and the curve 3 is drawn. 
The area of this last is the value of the double 
integral in formula (1); the area is 9-34 in.*. 

The value of E for this strut is 2°5 x 10° lb./in.’, 
and the scales of the curves are : 

lin. = 10 units of 1 


. () 


rx 


l 
lin. = 0°1 units of T 
lin. = 4 sq. in. of area of the curve 2. 
The crippling load P is found from : 
25 x 106 


P = 0°05 x 10 x 2 x 10 x 9°34 = 93°4 


oe P= 26,800 Ibs. 
§3. If the strut has not symmetry about Oy, 
the crippling load P is given by : 


‘ 1 ee "2 bz rz 

F-[| oF ae.ae+ [3] 0° —ae.d2 (2) 
Sg ee © 

where the integration is performed in the same 


way. 

§4. If each half of the strut be the same as half 
of a strut whose crippling load is known, the 
crippling load of the actual strut may be found at 
once from the formula : 


2 1 


P~ B 


1 


+5, - @) 





~u&waunanoe J (Inches 


the strut being symmetrical about Oy, if the 
deflection curve assumed to be as before of the 
If I be constant this leads to the well-known 
formula : 
a = 
8 (Pe — P) 
where Pz is the Euler crippling load. 
§6. The Deflection of a Strut Subjected to Lateral 
Load and Terminal Couples.—If the couples applied 
at the ends are M, and M2, reckoned positive when 





they tend to deflect the strut in the same direction 
as w, the deflection, a at the centre, can be found 
from : 

'e Tz 


+ |? cos —— 
l de.dz) 


a. (5) 


The more general equation for an unsymmetrical 
strut will be found in §10. 
If I be constant this leads to : 


wt xt 

3 t we (My + Mp) 
Pe -—P 

a formula which will be found extremely useful. 


As examples of its accuracy the two following 
examples are cited :— 


1 w M, M, Ps Pp P/P: a (ins). 
j(l.) 648 885 -3040 -4300 9530 6694 0°704 1°20 
uli.) 900 885 1150 -8440 4940 3495 0°710 0°761 
The correct value of a in (i) is 1+215 in., and in 
(ii) itis 0-731 in. The latter is particularly inter st- 


aa (6) 





-| ing as the deflection curve really crosses the initial 


centre line. 

§7. Continuous Beams with End-Load.—If the 
strut be freely pinned at several points along its 
length, like a “continuous beam” we can deduce 
a “theorem of three moments” from which the 
values of the bending moments at the points of 
support can be found. If I and w be constant for 
each span, the equation is : 


we Py 5 we Py 
4 My (1+-FaoR) tam? + ia =) 


bad Pe : re Pe 
+ lp Mg (2 +3 Pn _P F,) + l, Ms (1 +i 5) 


43 Pri 3 Pra 
ee et + ee (7) 
The notation is, for the most part, explained in 
Fig. 3. The meanings of the other symbols are: 
P, = the end thrust on the bay (1) 
Px: = the Euler crippling load for this bay 
M,’ ~ Me = the external applied couple at B, if any. 


=O. 


PRroors OF THE ABOVE ForMUL. 


§8. Pin-jointed Strut under End Load only.—- 
Referring to Fig. 4, we have : 


+, @Y 
—EIlqe=Py 


Now, let m be value of Ff at the centre, then, for 
ae 


the half A O, we can write 


dy _ 
dz 
and, for O B, 


sy. — 
da 


=m (rs)+| 


and for O B, 
(4) 4] 
x 


These satisfy the condition y = 0 when z = ; 


At the centre, when z = 0, we have 


0 
mi Py 
o=m .. l Be ¢ | d 
3 +fii[ ee adz 


1 fa 

~| Py 

F —-.aad a. 
fe\rEt star 


Where a is the deflection at the centre, Now if 
we eliminate a, the resulting equation gives the 
cond.tion for which a is indeterminate, and the 
value of P which satisfies this rm lation is the critical 
load for the strut. By addition we have 


1 fe 
=| Py 
jae 


—mi 
Gm + 
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dadz (i) 


0 %> 
2a= t| 2¥ deda+ 
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Now y is @ continuous function of x, which is 
Assume 


zero when z = + : 


y= acos =, 


this is zero when x= + 4 and has the correct 


value,a, when x=0. Thus the real curve e of y y 
and the assumed curve coincide at three points, and 
the difference between th ir values is at no point 
large. Therefore, the difference between their 
second integrals is everywhere small. Moreover, 
the assumption of a cosine curve for the deflection 
curve of a strut agrees with the theory of the simple 
parallel] Euler strut. Making this substitution in (i) 





we have : 
0 2 l fe 2 
33. [i [ico Tae. aats [| 08 ~idx.dz . (ii) 
. 2J* 7 oJo Ty g 
2 


which is the same as the formula (ii) above. 


If the strut be symmetrical about O y, this gives | 


formula (i) above : 
l 


=f 


5S | Tae.as 
P —_—- 
o-o i! 


If I be constant this gives the usual formula 


es mE! 
es gee 


Ta 


(iii.) 


§9. Proof of the formula (iii.) in §4.— 

2 1 1 

PP 
where P, is the crippling load of a strut, the two 
halves of which are like O A, Fig. 5, and Pe is that 
of a strut, the two halves of which are like O B. 
From (iii) we have : 

l fe v2 0 0 w 

E.(>| pty dz.da= [2 | ae i dz.dzx, 
. ofo hh 2/2 





on account of symmetry, and 
l 





xz wz Tz 
z.(3| 08 “T és. d2=— (i[ Fasc. 
2 6 J 3Je Te 
Hence from (ii), we easily have 
Eos: ae 
a i 


§10. Strut with Lateral Load and Terminal 
Couples. 


Let w = the constant distributed load per unit 
lengi h. 


Taking the origin at the centre of the beam, we 
have, with the notation of Fig. 6. 


Ry ai>, 2 
— EL Ga = Py + 3 +7 (Me- ms) + 
WE oa T* 
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wilt 
where ~s-cos ~~ is written* instead of 5 ( 28 — r) ma 


For A O we have, if m he the value of 42 at O, 


0 
? M M dz 
Hams ( Peeey MM a+ wa (iS 
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Me — My, ade wh 





El T+ Sel 008 ae. 
J2 ts bad 
and, for O B 





ae - [ate ate = 
0 
Me — M) edz _ wR cos ** 
S| mF -** 
0 





Inte again and ‘eileen that y =O 
when z = +3 » we have for AO: 
* Morley’s Strength of Materials. 
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and, for O B. : 
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have: 














#o that the terms involving 


dz.d bash 
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w 2, 
Now, as before, assume y = a cos —— then we 
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Hence, at the centre, where x = O, we have, by 
addition, if a = the deflection at the centre, 


rl se o ,0 
on Py Py 

2a— (3 | présdes [it [ pret -d2+ 
i, ee, 


dz. 
[ aS? + 
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This is the sii aii Pd which @ can 
be found when the integrations have been done 
graphically as indicated in §1. 


It does not imply 
We now 


any symmetry in the strut about O y. 
to various simplifications :-— 
(a) If the strut be symmetrical about O y* 


|- 





tl re 2 
o[ EF] 08 T d2.dz 
E 
rf ae S 
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mm/s dodo oral Ag 
2E I 8E 

0 “0 o-o if 
which is the formula (5) above. 


®It is easy to show that, in this case, 


¥ ol Feeidew i [3 \ $ eeite 


cancel. 


COT dz.dz 


. 
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(6) If we put M, = M2 = 0 we obtain the formula 
|(4.) IfI is constant along the beam : 
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ro -1 
\ [ea dz=— \3 adz. de= 
“0 
*. from (v.) we have : 
af1-_2@ J-M+Me2 , wh 
nm kKI 2EI1 8 8 r2 EI 
whence 
we : wi 
a= ig (Mi + Mo) +> (vi. 
P —P 
mETI 


where Pe = —- ’” 


which is formula (6) above. 


§11. Continuous Beam with End Loads, ‘and 
Couples applied at the Poinis of Support.—The 
following analysis is not rigidly correct, but is 
found to give good results in practice provided P 
is not greater than about 75 per cent. to 80 per 
cent. of Pz. The error lies in the fact that we 
assume that the deflection at the centre of a bay ie 
the same as the maximum deficction. which is 
obviously not true; it is further assumed that the 
fixing couples at the points of support due to the 
bending moments caused by the thrusts are related 
to one another in the same way as the couples due 
to a distributed load. In spite of these rather wild 
assumptions it is surprising what good results are 
obtained in practice by using the formula re 
below and in §7. 

Let the notation be as shown in Fig. 7, and let >, 
and we be the distributed loads cn the two bays. 

The fixing couples are counted positive when 
acting so as to cause deflection in the same direction 
as the distributed load and : 


M, — M’, = the external applied couple at B. 

Let I, and Ip be the moments of inertia of the 
beam in the bays (1) and (2). 

Then the end loads P, and P, cause bending 


moments at the centres of the bays equal to P, a, 
and P, a, respectively. These are the same as 


8P, 
would be caused by distributed loads i 
P, ay 
: Ta per unit length. If we suppose that these 
hypothetical distributed loads can be added to the 
loads w, and w. we can write down the equation of 
three mom¢nts in the form : 


“(My + 2M’) By? ae + M’2) lz + 3 toon 5 + we bel) ; 
2 (P14 a + Pole a) =O (vi 


1 
- and 








From (vi.) we have 














vt 
+a 16 = (My + M1) 
uA Pri - Py 
and 
we In? 
a2 = - a + => (Me + M’2) 
Pr2 — Pe 
where 
El, rE Ip 
Pri = ie and Pep = if 


Substituting these values of a, and a, in (vii.) we 
obtain 
we PY e ne Pi 
4 My 0+ti nw) +4M (2+ Frm) + 
) + 


me =P s me =P 
aM (2+ Fp, =F; ) + eM? (14+ TR 
wi hs Pg Pg 


we Ie 
4 “é Pu-Bt ¢ 4 oe Pada 


wh’‘ch is the equation given above in §7. 

§ 12. Members in T ension—Formule (2), (4); (5), 
(6) and (7) are applicable when the end load is 
tension instead of compression if — P be written 





for P. 
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TINPLATE MANUFACTURE AND 
DETINNING. 


Ir _ s rather curious that the tinplate manufacture, 
which has long been centred in the United Kingdom, 
and in South Wales in particular, should not have 
originated in the Tin Islands, the name by which | 
this country was known to the Phenicians. Yet it 
is considered a fact that, while the tinning of brass 
and copper was an ancient art, the tinning of sheet 
iron was introduced into this country from Germany, 
where it had been practised in Saxony and Bohemia 
before 1620. A Mr. Yarranton was sent over to 
Germany in 1670 to study the art, and tinplating 
works were started in Pontypool and worked 
successfully until E. Hemming obtained a patent 
for a rival process in 1691. Tinplating was. however, 
revived at Pontypool by John Hanbury in 1720, and 
there were four such works in Wales by 1750, this 
number being increased to 34 by 1850 and to 75 
by 1875. Since then, we see from a paper on the 
“Tinplate Manufacture” which Dr. T. Lewis 
Bailey, F.1.C., recently read before the Society 
of Chemical Industry, the number of these works 
in Wales and Monmouthshire has not grown any 
further, but their capacity and output has much 
been increased. 

Tinplate consists of sheet iron or mild steel 
which has been coated with a thin layer of metallic 
tin in order to prevent the oxidation and corrosion 
of the iron. The great impetus to the modern 
enlargement of the plating works is due to the 
growth of the industry of canning meat, fish, 
vegetables and fruit and to the universal demand 
for petroleum. Petroleum tins travel all over the 
world ; the empty tins are valued, and the advance 
of civilisation along the great trade routes is sadly 
marked by the hideous shanties, built up of disused 
tins still with their gorgeously-coloured advertise- 
ments on them, which disfigure some settlements 
along the Suez Canal, in South Africa, America and 
in many other districts. A few years ago one-third 
of the exported tinplate was used for making 
petroleum cases, and our tinplating industry 
absorbed over 1,000,000 tons of steel and about 

16,000 tons of tin. The production of tinplate 
in the United States, which has grown enormously 
during the last two decades, will hardly be smaller. 

In the early days, when the physicist Réaumur 
described the process in 1725, inch bars were 
hammered out into sheet; the sheets were cut to 
size by hand, scrubbed with sand stone, pickled in 
fermented acid barley water for several days, dried, 
immersed in molten palm oil, and then transferred 
vertically to the bath of molten tin, brushed to 
remove an excess of tin, retinned in a second bath 
covered with molten tallow, and finally brushed 
and polished by hand with sawdust and moss. The 
resulting tinplate was of excellent quality, and the 
coating was thicker than is now deemed necessary. 

Dr. Bailey, one of His Majesty’s inspectors under 
the Alkali Act, described the modern tinplate process 
as of a totally different order. Machinery has 
largely replaced hand power, and the scale has 
been enormously increased, but the broad principles 
remain the same. Rolled bars, 6 in. to 10 in. wide, 
2 in. to | in. thick, of low-carbon (0-1 per cent.) 
steel are cut by shears to length, usually of 20 in. 
The cut bars are heated and rolled hot; there are 
generally five separate heatings and rollings, and 
after the second (or first) rolling the bars are doubled, 
that is, two (or even three in America) and finally 
eight (or twelve) layers are rolled at the same time; 
a §-in. bar thus yields a sheet of eight layers, each 
a little over 0-01 in. thick. These rolled “ eights” 
are sheared into three portions, so that the original 
20 in. by 8 in. by 8-in. bar will give 24 sheets of 
14 in. by 20 in. The layers adhere to one another 
and have to be “ opened,” separated at one corner, 
and torn apart. Then follows the pickling; 
sulphuric acid was substituted 100 years ago for 
the hydrochloric acid, which had replaced the 
barley meal about 1760; from the waste pickle 
crystals of ferrous sulphate (copperas) are obtained. 
The sulphuric acid must not contain arsenic. Dr. 
Bailey speaks of electrolytic pickling as a novel 
American proposal. Trials of this process were 
made many years ago, however. The sheets to be 
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| vat up and down for a few minutes, and then washed | 


with water. The “ black annealing” of the sheets, 
the next operation, takes 10 hours or 12 hours in 
coal or gas-fired luted furnaces in which the sheets 
are stacked horizontally; the black plates then 
pass cold through three or four trains of rolls, are 
annealed again for 8 hours (white annealing), and 
then smoothed ; after another pickling in sulphuric 
acid for a short period they are ready for tinning. 
The tinning pots, containing 3 tons or 4 tons of tin, 
may be of the horizontal or of the vertical type. 
In either case the sheets enter the tin bath separately 
through a layer of zinc chloride, floating on the 
molten tin, and are guided down and up by pairs 
of rolls and guides, finally emerging vertically from 
a column of palm oil; during this latter stage the 
excess of tin is squeezed off by a pair of rolls. In 
the cleaning machine then the sheets are carried twice 
through a mass of bran or of “ pink meal” (largely 
gypsum, mixed with sawdust sometimes) and 
delivered to a battery of dusting rolls covered with 
sheep skin, each alternate pair of rolls running at 
different speed to ensure polishing of the finished 
sheets. Modern tinplate carries about 1 per cent. 
of tin. 

About the actual tinning process Dr. Bailey 
was not able to give particulars, but he referred at 
greater length to the chemical problem of dealing 
with the “ dross” or “ tin scruff” collecting at the 
surface of the tin pot. This scruff is a complex 
mixture of tin (50 per cent. about), tin and zinc 
chlorides (“ flux skimmings” are rich in zine chlo- 
ride), iron and sulphur compounds, and palm oil, the 
latter more or less decomposed. The scruff is not 
sufficiently uniform for sale, and is heated at the 
works in reverberatory furnaces, yielding tin and 
metallic oxides which admit of sampling. The fumes 
from these furnaces form thick white fogs which, 
travelling to great distances, were so destructive to 


liquation under the Alkali Act in 1906. Improve- 
ments have since been effected by the aid of deposit- 
ing flues and wash towers; the legal nuisance has 
been stopped, but the tin losses still amount to 
10 per cent., and the chemical and sanitary problems, 
to which we have referred in our comments on 
the Alkali Inspector’s yearly reports, are not yet 
solved. The whole tinplating processes, it seems, 
might be improved ; but these are questions for the 
practical expert. Palm oil answers quite as well 
as the tallow which used to be preferred. In old 
plants five pots in series were used, the first and last 
being the oil baths in which the temperature would 
not exceed 240 deg. C., whilst in one of the three 
tin pots it might rise to 400 deg. C. 

Detinning had not until quite recently found a 
home in the centre of the tinplating industry, 
though the utilisation of tinplate waste goes back 
to 1846. Many processes were proposed and tried, 
also in this country, and about the beginning of this 
century electrolytic processes decidedly held the 
field. When the detinning problem was much 
discussed in 1908, because it became known that 
the firm of Goldschmidt, of Essen—of thermit fame 
—had given up electrolytic methods in their large 
detinning plant and had adopted a dry chlorine 
process, chemists and electrochemists over here, 
anxious to investigate the problem, experienced 
considerable difficulty in obtaining raw material 
for experimental p There were detinning 
works over here, but not on a large scale; some of 
them prepared the waste metal for treatment 
without actually detinning it, and most of the tin 
scrap went over to Germany and Italy. Speaking 
on National Salvage last spring, Mr. David Currie 
estimated that some 150,000 tons of tinned steel 
were exported annually to Germany before the war. 
Detinning is an industry which can prosper only if 
conducted on a large scale. Apart from tinplate 
works themselves, the chief waste of tinplate occurs 
in canning establishments, far away from chemical 
works, as in Norway and Newfoundland, in the 
cigarette factories of Egypt, and all over the large 
business centres and towns, where the old cans 
go into the dust bin. The collection of that bulky, 
heavy material is in itself a business problem, and 
the most difficult task perhaps; the cleaning is 
another problem, and when it comes to detinning, 





pickled are loosely placed in carriers, dipped in the 


we have to remember that the recovery of 1 per 





vegetation that they brought the scruff-smelting or 


cent. of tin from iron scrap, over which the tin is 
spread almost in a film, will have to be carried out 
very judiciously to remain profitable. 

In the laboratory detinning by electrolysis, as 
first tried by Nathaniel Keith, of New York, in 1876, 
is elegantly simple. The scrap is made anode in 
caustic soda, the tin dissolves as sodium stannate 
leaving a bright clean iron, and spongy tin is 
deposited on the iron kathode subsequently to be 
fused into block tin. When we have to deal with 
50 lb. of scrap in wire baskets, things are very 
different. Unless the electrodes are fairly close 
together, much current is wasted ; the introduction 
of the baskets cannot be effected with exclusion 
of the air and without absorption of carbon dioxide 
by the caustic soda, which is already deteriorated 
by impurities in the raw material, and finally a good 
deal of caustic soda adheres to the spongy tin and is 
lost. Well-detinned iron scrap is welcome to the 
steel maker, but iron with 0-2 per cent. of tin is not 
suitable for the Siemens-Martin furnace, and it is 
difficult not to leave patches of tin on the metal 
when electrolysing. These points made electro- 
chemists look out for other methods, patents were 
taken out by the dozen, the caustic soda was 
replaced by sodium sulphide, &c., and some chemists 
fell back on the simplest method of dissolving the 
iron in hydrochloric or sulphuric acid, leaving the 
tin intact; iron salts, of course, have too low a 
value to make such a process commercially success- 
ful. Alkali electrolysis, however, indirectly came 
to the rescue of the detinning industry by supply- 
ing plenty of liquid and gaseous chlorine. 

Chlorine dissolves tin forming the tetrachloride 
SnCl,, known since 1605 as ligour fumans Libavii, 
a heavy fuming colourless liquid attacking the skin 
and the mucous membranes and very nasty to 
handle. When dry chlorine is passed over tinplate, 
the tetrachloride drips off, and the iron is not 
attacked. Higgins, in 1854, and others had tried 
that; but the fumes were too troublesome, and 
the iron was rapidly corroded when they washed off 
the liquid. To make the process independent of 
hand labour Lambotte, of Brussels, stacked bales 
of tinplate in a shaft furnace, introducing the scrap 
from above and the chlorine from below, and con- 
densed the distilled tetrachloride. The vapours 
still gave trouble, however, and the iron rusted 
rapidly. The brothers Goldschmidt modified the 
process. They do not apply heat, because the 
action of chlorine on tin liberates 1,000 calories, and 
they draw the tetrachloride off from below. When 
Karl Goldschmidt described the process in 1908, 
they were dealing with 50,000 tons of scrap per year, 
ten other works in Germany working up about 
half that bulk; those figures have gone up con- 
siderably since. 

In the Goldschmidt works the scrap is, or was, 
first flattened out between spiked rolls and perforated 
at the same time to facilitate cleaning and washing 
in alkali; the solder is then fused off in an oven, 
and the rubber washers are destroyed by heat. 
To apply heat before cleaning is inadvisable because 
the paper, glue, varnish and other organic matter 
are carbonised and burnt into the metal, preventing 
the subsequent solution of the tin. Bundles of 
compressed carefully-dried billets are enclosed in 
cases and stacked in a vertical iron cylinder, abo 
12 ft. high and 4 ft. diameter, into which chlorine 
is forced under a pressure of about 4 atmospheres. 
As long as the pressure in the cylinder continues to 
fall, the chlorine is still dissolving tin ; when the gas 
pressure keeps constant, the reaction is completed ; 
this is the criterion. The cylinder has to be cooled 
to moderate the reaction. A vacuum is then created 
under the furnace, and the tetrachloride is collected. 
The detinned iron is afterwards dropped into an‘ 
evacuated vessel and possibly heated there to drive 
off all tetrachloride; then only alkaline water is 
admitted to wash the iron. A great deal depends 
upon this treatment of the iron which, though look- 
ing steel grey when taken out of the cylinder, may 
hopelessly rust in 24 hours. According to Gold- 
schmidt this corrosion is due to the fact that dry 
chlorine does not attack the iron, but does attack 
the film of iron-tin alloy under the tin, unless the 


iron is washed after removal of all SnCl,. e% 
The chlorine process has since been applied or tried 





in many modifications, with what success is hardly 
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ascertainable. Goldschmidt dilutes his chlorine 
with air; sulpburyl chloride and other diluents 
have been used, K tigelgen has tried liquid chlorine, 
and Sperry works with centrifugal suction at 
100 deg. Cent. for about an hour. Electrolytic pro- 
cesses are also being continued; they have the 
advantage that i metallic tin. The 
tetrachloride is, however, utilised as such in silk- 
dyeing, and in this way one more chemical industry 
is connected with the great artificial dye industry. 
Conditions are not propitious for the development of 
tin-waste reclamation in this country at present. 





RECENT HARBOUR AND DOCK WORKS 
AT SINGAPORE, STRAITS SETTLEMENTS. 
{(Concluded from page 670.) 
Krya’s Dock, Keprz, Harsovs. 

As will be seen from the general plan, Fig. 1, 
published on page 603 ante, the King’s Dock lies 
in Keppel Harbour, some distance to the westward 
of the ‘‘ Empire Dock,” which was described in our 
previous article. The nature of the site of the dock 
was generally similar to that of the Empire Dock, 
that is to say, it consisted of mud overlying clays 
and shale. 

The greater part of the area was covered by water 
at high tide, so that the first operation was to dry 
the site. For this purpose, a water-tight embank- 
ment was run out from the shore some little distance 
to the eastward of and parallel to the dock, until 
the low-water line was passed. The bank consisted 
of laterite deposited oneither side of a centre row of 
sheet piling, the latter being driven well down 
through the mud into the underlying stratum. In 
continuation of this bank, a cofferdam, consisting of a 
double row of sheet piling, filled in between with 
clay puddle, was driven, enclosing the seaward end 
of the dock and joining in with the existing recla- 
mation to the westward. The cofferdam was 
supported by a rubble mound on the outside and a 
mound of laterite on the inside. The position of 
this cofferdam is shown in Fig. 43, on Plate L, 
published with the present issue. 

As soon as the watertight embankment and dam 
were closed, the area within was cleared of water, 
and excavation commenced. A certain amount 
of material was first removed over the whole area 
of the dook, so as to reduce the depth of the trenches, 
except at the head of the dock, where they were 
carried down from the original surface. As the side 
walls were completed, the dumpling between was 
removed by means of timbered cross-trenches, 
alternate trenches being first excavated and con- 
oreted, the intermediate lengths being subsequently 
dealt with. The work was founded throughout on 
the solid shale. 

A longitudinal section and general plan of the dock 
are shown on Figs. 42 and 43. It will be seen that 
the dock is provided with an inner and outer 
entrance with wing walls extending into the 
channel, forming a bell-mouthed approach. In the 
eastern wing wall a recess is provided forming a berth 
in which one of the caissons can lie when not in use. 
The overall leagth of the dock inside the entrance 
at coping level is 852 ft., but it will be noticed 
that a stop is provided outside the outer caisson 
groove, by the use of which the available length 
of the dock oan be increased by 16 ft. 6 in. It 
will further be noticed that by means of the 
centre caisson, the dock is divided into two 
lengths, of 486 ft. and 325 ft. respectively, when 
the caisson is in place. The width of the entrance 
at cope level is 100 ft., the walls being built to a 
batter of 1 in 12. The depth of water over the cill 
of the outer entrance, and over the top of the keel 
blocks is 25 ft. at L.W.O.S.T., or 34 ft. at H.W.O.S.T. 
The level of the cill of the inner entrance is placed 
at 28 ft. below low water. 

The wing walls were carried out, so far as it was 
possible, in timbered trenches inside the cofferdam, 
in a manoer similar to that adopted in the case of 
the side walls of the dock. As soon as the works 
inside the dam were completed to the full extent 
possible, the cofferdam was removed, and the remain- 
ing lengths of the wing walls were carried out in 
concrete blockwork deposited through the water in 
the same manner as was described in our previous 





article, for the blockwork walls of the wharf recon- 
struction at Tanjong Pagar. 

The material derived from the excavations was used 
for filling up and raising the general area of the ground 
around the dock to the level shown on the cross- 
sections given in Figs. 44 to 46. These cross-sections 
clearly show the general features of the dock. The 
walls and floor consist of Portland cement concrete. 
Near the bottom of the walls are a series of small 
altar steps, above which are the main altars, for 
general shoring purposes. The altars and the altar 
facing are formed of small concrete blocks moulded 
to the shapes and dimensions required. Flights of 
granite steps leading to these altars are provided at 
each end, and in the middle of the dock. These 
clearly show in Figs. 42, 45, and 46. The walls 
throughout are surmounted by a granite coping. 
Three rows of granite blocks are laid longitudinally 
throughout the length of the floor in the positions 
shown, so as to provide a seating for the keel blocks. 

The emptying culvert for the inner dock is carried 
through the body of the west wall, as shown on 
Section A A, Fig. 45, and thence to the pumping 
station; the corresponding culvert for the outer 
dock is carried directly across from that dock, as 
indicated on the general plan, Fig. 43, where the two 
culverts are clearly shown. Filling culverts are 
provided in each wall at both the inner and outer 
entrance, as shown. 

Figs. 47 to 50 give particulars of the outer and 
inner entrances. It will be seen that the walls and 
cills are faced with granite. Caisson grooves formed 
of the same material are provided at both entrances 
for working the caissons, the outer entrance being 
further provided with a stop, as already described. 
The working faces of the grooves and stop were all 
carefully dressed and fine axed, so as to produce a 
true and even surface, in order that a perfectly 
water-tight joint might be formed between the 

and the timber meeting faces of the caisson 
when the latter is in position. On Fig. 50 is shown 
the inlet to the emptying culvert, formed in the 
dock floor, which has already been referred to. The 
culverts are provided with cast-iron penstocks, 
having gunmetal working faces, the sluice doors 
being raised and lowered by electric motors, the 
current for which is obtained from the Board’s 
generating station. 

A short distance inside the outer entrance and 
adjoining the west wall of the dock, is the pumping 
station, as will be seen from the general plan, Fig. 43. 
Details of the pumping station are shown in Fiys. 52 
to 54. The foundations of the engine-house consist 
of Portland cement concrete carried well down into 
the shale. The two emptying culverts, to which 
reference has already been made, are led into a 
main sump running the whole length of the engine 
house, and formed in the concrete base, as shown 
on the plan and section A A, Figs. 52 and 54. 
The centre of the engine-house is in the form of 
a deep well, in which the pumps are placed, the 
pump suctions being carried down through the 
concrete into the main sump, in the manner 
shown in Fig. 54. An asphalte damp-course is 
provided below the floor of the engine-house, and 
continued up the back of the walls, so as to prevent 
the moisture percolating into the well, for it will 
be noticed that the floor of the well is considerably 
below the level of low water. The face of the well 
is lined with white glazed brick, for cleanliness, and 
also to give light. 

The discharges from the pumps are formed of 
cast-iron segments, built into the concrete. As will 
be seen from the plan, Fig. 52, they lead from the 
pumps into a chamber situated immediately out- 
side the engine-house, the discharge outlets into this 
chamber being provided with non-return valves. 
A large culvert is laid from the further side of this 
chamber, which finally discharges into the harbour 
outside the outer entrance through the western-wing 
wall. The general arrangement of these culverts 
are clearly shown on the plan, Fig. 43. Between 
the two main pumps are a pair of drainage pumps 
with suction and discharge pipes, al] as shown on 
the plan and sections, Figs. 52 to 54. 

The pumps themselves were supplied by Messrs. 
J. and H. Gwynne and Co.,of Hammersmith. The 
main pumps consisted of two “ Invincible ” centri- 
fugal pumps, having double suction pipes 42 in. 





diameter, and single discharge pipes, 60 in. diameter, 
driven by vertical direct-acting compound engines, 
working at 150-lbs. pressure. The capacity of the 
dock at high water is about 3,570,000 cub. ft., the 
total lift from the dock bottom at high water being 
about 39ft. It was required of the pumps that they 
should together be capable of emptying the dock in 
three hours. As a matter of fact, at the time of the 
trials, this was accomplished in less than two hours, 
Each pump is provided on the discharge side with 
a sluice valve actuated by an electric motor, these 
sluices being in addition to the non-return valves 
already referred to. For drainage purposes, two 
12-in. centrifugal pumps are used, each being 
capable of delivering 2,500 galls. per minute against 
a head of 50 ft. of water. These pumps are driven 
by electric motors. 

Immediately adjoining the engine-house is the 
boiler-house. In order to save expense in foundations, 
this building is carried throughout upon bearing 
piles driven down to the shale, the genera] arrange- 
ment being shown on Figs. 52 and 64. Three Babcock 
and Wilcox water-tube boilers of the land type have 
been provided, and space is left in the boiler-house 
for another set if this should be required hereafter. 
The working boiler pressure is 160 1bs. Superheaters 
and an oil eliminator are also provided. In connec- 
tion with the boilers, an induced-draught plant has 
been introduced, consisting of a centrifugal fan 
driven by electric motor, placed in the flue between 
the boilers and the chimney shaft. By this means, 
considerable expense in the construction of a large 
chimney shaft has been avoided. 

“Th Figs. 55 to 59, on page 703, are given general 
views and details of the caissons used for closing the 
dock entrances. Two caissons have been provided. 
As will be seen from the drawings, they consist of 
steel plating supported by angle-steel frames, these 
being stiffened and strutted as required, and asshown 
in the cross-section, Fig. 55. Two water-tight 
decks, marked deck “C” and deck “D,” are 
provided, as shown, the space between the two 
decks forming the air chamber. In the lower 
chamber, that is, between deck “ D” and the keel, 
is placed the ballast, the trim being so arranged 
that when afloat deck “‘C” shall be slightly above 
water level. Above deck “C” are three water 
chambers, divided from one another by two water- 
tight bulkheads. Immediately below the upper deck 
is the top water or ballast tarik, while a second tank, 
called a “ scuttle tank,” for use in emergencies, or to 
enable the caissons to be more rapidly sunk than 
would be the case when using the upper ballast tank 
alone, is provided below deck “D.” When about to 
be used, the caisson is floated into position at either 
entrance. The top water tank is then filled, the 
effect being to sink the caisson sufficiently to allow 
the water to run into the chambers above the water- 
tight deck, thus causing the caisson to sink finally 
into its place. The trim of the caisson, whilst sink- 
ing can be adjusted by means of valves which 
regulate the entry of the water into the three water 
chambers. 

The top surface of each caisson is decked over to 
form a roadway, being also provided with rails for 
railway traffic. The caissons were constructed by 
the Thames Ironworks and Shipbuilding Company, 
being first erected at their yard at Blackwall, after 
which they were taken apart and shipped to Singa- 
pore, where they were re-erected on the floor of the 
graving dock, prior to the removal of the cofferdam. 
Greenheart timbers were bolted to either side of the 
stems and keel, being planed perfectly true and 
even, so as to form a watertight joint with the 
masonry of the grooves and stop. A section of the 
kee] showing the greenheart is given on Fig. 58. 

When the first caisson was completed, the water 
was temporarily let into the dock, in order that the 
caisson might be floated into position in the outer 
groove. After this had been done, the water was 
again pumped out, so that the second caisson could 
be erected, the first caisson meantime acting asa 
dam, so as to enable the cofierdam to be removed, 
and the guide walls, dredging and entrance work 
generally to be completed. 

Provision was made on the west side of the dock 
for a powerful travelling crane, capable of lifting 
50 tons, having a gauge of 26 ft., the inner wheels 
running upon rails let into the coping of the dock 
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wall, and the outer wheels being carried by a row of 
bearing piles driven down to the shale. On the east 
side of the dock a crane road 13 ft. gauge, for a 
smaller type of crane was provided. These roads 
are shown on the cross-section B, B, Fig. 46, but 
for the present a 15-ton crane is temporarily in use 
on the west side, and a 5-ton crane on the east side 
of the dock. Eight 11-ton electric capstans are 
also provided around the dock in the positions 
shown on the plan, Fig. 43. Bollards and fairleads 
are also placed where required, these b-ing likewise 
shown upon the plan. The general] surface around 
the dock was finally metalled and well rolled, and 
provided with open drains. 

Of the photographic views on page 714, Fig. 60 
shows. one of the caissons in position at the outer 
entrance, the second. caisson being seen floating in 
the dock, while Fig. 61 gives a view of the dock when 
empty, and nearly completed. This view is taken 
looking towards the head of the dock. The inner 
entrance and the arrangement of the altars and 
steps are clearly shown. Fig. 62, annexed, shows 
the western side of the outer entrance, the inner 
groove and the stop being clearly indicated. The 
filling culvert is also shown, the large culvert on 
the left of the view being the discharge from the 
pumping station. Fig. 63, on the present page, gives a 
general view of the dock when filled, looking towards 
the entrance. The inner entrance is clearly shown, 
the caisson being in position at the outer entrance. 
A little to the left of the outer entrance, the second 
caisson will be seen floating in the caisson berth 
shown on the plan, Fig. 43, on Plate L. To the 
right of the entrance is shown the pumping station. 
‘ In conclusion we desire to express to Messrs. 
Coocde, Matthew-, Fitzmaurice, and Wil on our 
thanks for having. plaocd at our di«posal the very 
comp'ete drawings and partiulars which have 
enabled us to describe the important works dealt 
with in the foregoing article. 





PRODUCTION OF POTASH IN THE 
UNITED STATES OF AMERICA. 

Wuatever may be the position of Germany in 
regard to the world’s potash supply in the future 
there is no doubt that the problem has been tackled 
in America with the same energy and enthusiasm 
as that brought to bear on the dyes problem, and 
some very important results have already been 
achieved. So much is this the case that Senator 
Lane recently expressed the opinion that in two 
years from now America would be independent of 
outside sources of supply. What this implies 
miay be gathered from the fact that before the war 
the annual consumption of potash in the United 
States of America was over 1,000,000 tons, 
practically all of which was imported. It is to be 
hoped that this optimistic forecast will prove true, 
for the question of adequate potash supplies is 
clearly one of great and far-reaching economic 
importance, especially in the United States of 
America. The world will undoubtedly have to 
look to that country for a great part of its food, 
for a time, at all events, and the ability to cope 
with this great task will largely depend on sufficient 
supplies of fertilisers, notably potash, for the 
American wheat and cotton fields. At least four 
different sources of potash supply have so far been 
investigated in America, and all of them with 
very encouraging results, namely, (a) Pacific Coast 
kelp; (6) blast furnaces and cement kilns; (c) 
desert lakes ; (d) alunite. 

(a) Kelp.—The burning of kelp along the coasts 
of Scotland and Northern France for the sake of its 
potash was practised hundreds of years ago, but 
the opening up of the Stasefurt deposits practically 
doomed this old-established and fairly considerable 


industry. It nearly died out altogether until the | 
soaring prices of potash again revived it. Some, 


years before the war the arbitrary action of the 
German Government in forcing Americans who had 
purchased an interest in German potash works to 
join the Potash Syndicate, and the subsequent 
courre of events, induced the American Government 
to investigate other sources of potash, including 
kelp, feldspar, desert lakes, leucite and alunite. 
Both the Geologica! Survey and the Bureau of Soils 
were granted funds, and began active work which, 
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Fig. 62. Krxe’s Dock, Kepret Harsovur; ENTRANCE DURING CONSTRUCTION. 








Fie, 63. Kxrxe’s Dock, Kepret Harsourn; GENERAL VIEW LOOKING TOWARDS ENTRANCE. 


even in 1914, proved already of considerable value. 
It was soon realised that potash could not be pro- 
duced from all of these at pre-war prices without 
the aid of by-products, and in some cases the 
potash itself would be the by-product. This, as 
we shall see, has already proved to be the case 
with kelp. These enormous deposits of kelp 
extend along the Pacific Coast from Mexico to 
Alaska, and several large companies are now 
engaged in harvesting and treating the kelp. The 
first attempts were somewhat crude, but subse- 
quently large and properly equipped power 
harvesters were emploved, provided with a 
mechanical reaping device and band conveyors, 
by means of which the kelp was discharged into 
hoppers, thence into dryers where it was partly 
incinerated, and finally ground. The average 
potash content of Californian kelp is | 3 per cent., 
reckoned as K.O. The mere process of drying, 
by which feruliser only is obtained‘ without regard 





to any of the other valuable products contained in 
kelp is, of course. only feasible with the present 
high prices. Developments have more recently 
taken another direction, the main object being 
the production of fine chemicals, with potash as a 
by-product, and instead of drying the kelp fermenta- 
tion is resorted to. 

In 1915 the Hercules Powder Company began 
the construction of large petrol-driven kelp 
harvesters, and installed a plant at San Diego, 
in California, for the production of acetone, 
iodine, &c., as the main products. The old 
process of drying the kelp had presented 
difficulty owing to its cellular or vascular structure, 
but this difficulty does not, of course, arise with 
fermentation. The kelp is conveyed from the 
harvesters to the fermenting vats where it is 
fermented-and the acetic acid produced is converted 
into calcium ace by addition of lime. The 
fermented liquor ow contains in solution calcium 
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acetate, potash and iodides, and after evaporation 
and concentration yields. three intermediates: 
{1) This consists of a mixture of calcium acetate 
and potassium chloride which, when heated in 
ordinary acetone retorts, yields acetone and 
carbonate of lime with unchanged potassium 
chloride; (2) calcium salts of the higher fatty 
acids which, by treatment with alcohol and sulphuric 
acid, yield the corresponding esters which are easily 
separated by fractionation into ethyl-acetate, 
-propionate and -butyrate; (3) consisting chiefly 
of potassium iodide, which is treated with chlorine 
and the precipitated jodine is dried and resublimed. 
In addition to the foregoing products it is also 
hoped to obtain algin, which may ultimately 
become a valuable commercial product, also 
ammonia, and valeric and caproic acids. In this 
way it is anticipated that a great industry for the 
manufacture of fine chemicals from kelp will be 
developed, and that large supplies of potash will 
result as a valuable by-product. 

(2) Blast Furnaces and Cement Kilns.—The 
recovery of potash from flue gases and from cement 
kilns is of particular interest to engineers. It not 
only furnishes a very good illustration of the 
electrostatic precipitation or separation of materials 
{liquid or solid) from gases holding them in 
suspension, but it also exemplifies the valuable 
results which may follow from purely scientific 
research undertaken without any particular re- 
ference to industrial application. The Cottrell 
process of electrostatic precipitation, for instance, 
is undoubtedly based on the experiments carried 
out by Sir Oliver Lodge in 1885. In 1906, Professor 
Cottrell of Berkely University, California, intro- 
duced his now well-known precipitation process, 
which in this case was applied to the removal of 
sulphuric acid mist from the gases of a contact 
plant at Mannheim. Since that date the process 
has been successfully used in numerous smelting 
works in America—and also in this country. In 
1911 it was installed at the Riverside Portland 
Cement Works in California in order to deal with 
the dust nuisance. The precipitator in this plant 
consists of a lead-lined chamber in which lead plates 
are suspended as receiving electrodes, whilst lead- 
covered iron rods fitted with asbestos or mica 
handles serve as discharge electrodes. In other 
plants a pipe and chain type of precipitator may 
be used. In this type the receiving electrode 
consists of a 16-ft. pipe in which a chain suspended 
axially acts as discharge electrode. The potash 
recovered from the dust in the above-mentioned 
Californian cement works has more than paid for 
the initial cost of the installation. 

In 1912 the Research Corporation of New York 
began to develop the Cottrell process, and applied 
it to various works in the eastern United States. 
A visit was paid to one of the plants of the Bethlehem 
Steel Company, and an analysis made of the flue 
gases there and also at other blast furnaces. As a 
result of numerous investigations of this kind it 
was confirmed—what had already been anticipated 
—that, whilst some iron ores contain no potash at 
all, others contain as much as 3 per cent. This 
latter percentage is found more especially in the 
Alabama ores of 48 per cent. to 52 per cent. iron 
content. These ores are favourably situated and 
yield good iron at low cost. The potash in them 
acts as a desulphuriser, thus improving the quality 
of the iron. In addition to iron ores, fluxes and 
cokes and dolomites were also examined, many of 
them containing appreciable percentages of potash. 
Cambrian potash-bearing slates and sericites have 
been discovered in Georgia containing up to 8 per 
cent. or 9 per cent. of potash obtainable by volatilisa- 
tion in a rotary kiln. The addition of common salt 
to the extent of 200 Ib. or 300 lb. per ton of raw 
material is found to be an effectual aid in the 
recovery of water-soluble potash. In all these 
cases the Cottrell process has given excellent results. 
The statement has been made that if all the furnaces 
in the United States dealt with potash-containing 
ores the amount of potash that could be recovered 
in this way would be in the neighbourhood of 
1,500,000 tons annually. This must, of course, be 
largely discounted owing to the fact that all the 
ores do not contain potash. 

A survey of the cement plants carried out by the 


Bureau of Soils shows that the cement industry 
could furnish up to 100,000 tons of potash annually 
if high percentage potash material is used, such as 
feldspar, sericite and Cambrian slate. The River- 
side Portland Cement Works, previously referred 
to, had spent over 1,000,000 dols. in lawsuits, 
purchase of orange groves exposed to the fumes, and 
various attempts ‘at dust collection. After 
thoroughly investigating the Cottrell process the 
company decided to put in an installation capable 
of dealing with the gases from 10 rotary kilns, 
the volume being 1,000,000 cub. ft. per minute, 
and the temperature 400 deg. to 500 deg. C. The 
efficiency was at first 95 per cent., the dust collected 
amounting to nearly 100 tons per 24 hours. The 
discharge electrodes were wire, and the receiving 
electrodes consisted of built-up wire screens. A 
year or two ago a pipe and chain type of precipitator 
was added and the recovery has risen to 99 per 
cent. This installation has been working since 
1913, and has proved a very good investment. 


these lakes from a potash point of view is Scarles 
Lake, in California. This so-called lake consists 
of a vast agglomeration of crystals, chiefly of sodium 
chloride (common salt) resulting from the evapora- 
tion of a prehistoric lake. A full description of the 
lake is given in Bulletin 580L issued by the United 
States Geological Survey, from which the following 
particulars are taken :— 

“The area of salt crust in the Searles Basin is 
some 12 sq. miles in extent, and averages from 
65 ft. to 75 ft. in depth. The formation of the 
crystal body is such that the brine with which it 
is associated is absolutely free-flowing, and nowhere, 
even by extended pumping operations, has it been 
possible to lower the level of the brine in the lake 
at any one spot to a noticeable extent. 

“The main or central salt deposit is a firm but 
extremely porous bed of salt crystals so hard and 
compact that roads are made on it, teams and motor 
trucks are driven over its surface, and even the 
concrete foundations of the American Trona 
Corporation’s pump house were laid on the surface. 
“The first 15 ft. to 20 ft. of the crystal body 
is composed of cubical halite and analyses 90 per 
cent. or more NaCl dry basis. Below this are 
alternating and irregular layers of salts respectively 
high in trona (sesqui-carbonate of soda), sodium 
chloride and sodium sulphate. The average potash 
content of the crystal body is 4 per cent. KCl. 
It is estimated that the crystal body contains 
594,000,000 tons of brine capable of yielding 
23,760,000 tons of KCl (potassium chloride).” 

The brine is pumped to the Trona Corporation’s 
plant from wells drilled in the crystal body. It is 
pumped into storage tanks, thence to the evaporators 
passing through a 16-ft. Manistee vacuum pan which 
is used merely as a preheater. It is then pumped 
to three 22-ft. pans of the same type operated in 
triple effect. These pans handle from 200,000 
gallons to 250,000 gallons of raw brine and about 
100,000 gallons of mother liquor per 24 hours. The 
whole is concentrated down to about 100,000 
gallons and sent to the crystallising house to cool. 
During the boiling sodium-chloride, -sulphate, and 
-carbonate are salted out, dropping to the bottom 
of the vacuum pans and removed by salt elevators 
of the regular Manistee type. The elevators dis- 
charge their salts into waste salt cones from which 
they are washed away by water. Machinery has 
now been installed to recover the potash from this 
waste water, thus increasing the potash production 
by at least 10 tons of KCl per unit per 24 hours. 

The American Trona Corporation is producing 
about 4,500 tons crude potash salts per month 
with the additional equipment recently installed. 
By the beginning of 1919 they hope also to obtain 
about 50 tons of refined borax per day. A raised 
road has been built completely across the lake, 
connecting the Trona Railroad with its Trona claims 
by a narrow-gauge petrol-worked railroad. 

Attempts are also being made to exploit the 
Great Salt Lake for its potash, e.g., by the Diamond 
Match Company, and the Virginia Carolina Chemical 
Company, in co-operation with the Inland Crystal 
Salt Company of Salt Lake City, and other lakes, 





but the very large amount of evaporation required 
is a very considerable drawback. 


(c) Desert Lakes.—One of the most interesting of | 


(d) Alunite, &c.—This mineral has been mined in 
Italy and Smyrna for centuries for the production 
of potash alum. A few years ago deposits were 
found near Marysvale, in Southern Utah, U.S.A., 
and in 1915 the Mineral Products Corporation built 
a plant for the recovery of potash from alunite. 
This plant has been in continuous and successful 
operation for three years, with the exception of one 
or two, shut-downs owing to fires. The output is 
about 600 tons per month of high-grade potassium 
sulphate? As alunite is a double sulphate of 
potassium and aluminium it is hoped ultimately to 
obtain aluminium salts in addition to the potash, 
the same as is now being attempted with mineral 
silicates such as feldspar and sericite. Meantime 
several methods have been proposed for obtaining 
the potassium salt. The simplest probably is that 
used at the above plant where the ore is calcined at 
about 1,000 deg. C., whereby the crystallisation 
water and sulphuric acid are driven off, leaving 
potassium sulphate and alumina. The solution is 
leached and evaporated. The raw material used 
by the Mineral Products Corporation is nearly pure 
alunite, but other deposits in the neighbourhood 
contain more silica, which appears to interfere 
with the calcination and subsequent refining of 
the alumina. The silica content may be reduced, 
however, by calcination with producer gas instead 
of pulverised coal and separation of the alumina by 
flotation. The potash content is about 10 per cent. 
as K.O or 18 per cent. to 20 per cent. as sulphate. 
By gradual improvements in the plant it is hoped 
to be able to compete with the potash from Central 
Europe even in normal times. 

As is well known, numerous attempts have been 
made and patents taken out for the manufacture of 
potash salts from silicates such as sericite and 
orthoclase (feldspar). One of the most interesting 
of these is that described by Frazer and others. in 
the Jnl. of Ind. and Eng. Chem., 1917, vol. ix, 
pages 935 and 936, in which the feldspar is first 
converted into a substance analogous to leucite by 
treatment with alkali. Potassium chloride and 
aluminium sulphate are subsequently obtained by 
suitable treatment with acids, thus avoiding the 
troublesome and expensive operations of evapora- 
tion, crystallisation, &c. It is even suggested that 
this may prove a better source of aluminium than 
bauxite. 

It may appear at first sight that the location of 
most of the potash sources in the far West, remote 
from consum ng centres, is a rather serious draw- 
buck. But this does not entirely apply to blast 
furnaces and cement kilns, pe:haps the most 
promising source of all, and in any case none of 
th_m is o remote as Germany. The U.S. Govern- 
ment also is controlling freigut charges with a firm 
hand, and al:eady Armour and Co. have successfully 
cliimed reb t of about £520 from the Denver and 
Rio Grande R. R. and Co. et al. for overcharge on 
curr.age of potash from Marysvale, Utah, to New 
Orleans. The chief competito: will probably not 
be Europe (Gerrainy or Spain) but Chili, where 
ser.ous attemp s are being made to obtain potash 
from the nitrate fields. 

In regad to Spuin, something of a sensation 
has been cr ated in American circles through the 
report. d coliusion of the 8pyan sh Government with 
the German Kali (Potash) Syndicate with a view 
to block ng French and Belgian interests in the 
Barcelona deposits. 





Kiye’s Cottecs, Lonpon.—After a break of four 
years on account of the war, the Engineering Society of 
this College held its 2lst dinner at the Trocadero - 
taurant on Friday the 6th inst., Mr. ©. H. Wording. 
ham, C.B.E., F.K.C., M.Inst.C.E., President of the 
Institution of Electrical Engineers, being in the chair. 
a rd M. Burrows =— an account of the work 
one by the Engineeri partment during the war. 
Dealing first with the peobions of the odueation tf ref 
students, he described the work carried out for 
Ministry of Munitions in the training of those 
on the production of aeroplane parte—no less than 1, 
having passed through. The Aeronautical on 
Department had been supplied by the College with 400 
inspectors whose training had been there su 


The Department of Engi ing had also been ble 
for im t work in connection with the ‘al sur- 
vey, Ministry of Munitions Optical and ware 
supply, and the hh Committee of the Institution of 





Electrical Engineers. 
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BOWTELL LUFFING CRANE. 


Tux illustrations on this and the opposite page show 
one of the latest and most efficient types of level 
luffing crane, made by Messrs. Ransomes and Rapier, 
Limited, Ipswich. The design is exceedingly simple, 
the level path being obtained by the automatic paying- 
out or taking-in of the load rope during the operations 
of luffing in and luffing out respectively. e crane 
frame and the jib follow oo. of ordinary crane 
design, nothing very special being necessary. 

The load rope in its passage from the jib head to the 
barrel, first round a pulley A (Fig. 1) at the jib 
foot, thence round a pulley B movable along the front 
member of the crane frame, then round another pulley C 
at the jib foot, and then to the barrel. The pulley 
which moves on the front member of the crane frame 
is connected with the luffing gear in such a way that 
as the jib is luffed in the pe ley moves towards the 
jib foot, and when the jib is luffed out the pulley moves 
—. from the jib foot, thus paying out or taking in 
the load rope. 


An important feature is that the portion of the rope 
from the jib foot to the jib head does not alter in length 
during the operation of luffing. The amount of load 
rope paid out or taken in through the movement of 
the travelling pulley is equal to the vertical rise or fall 
of the jib head and consequently the movement of the 
mp is always in sympathy with and compensates 
or the vertical movement of the jib. As the pulley 
is in a bight of the load rope it will be seen also that 
its movement is half that of the lifting hook, and is 
consequently equal to the vertical movement of the 
centre of the jib. The weight of the pulley, together 
with that of runners or carriage u which it is 
mounted, is made such that the jib is Released against 
gravity in any position. 

The moving counterbalance on the crane shown is 
constructed of two large rolling weights running upon 
rails attached to the crane frame and carried by 
small axles; it is therefore —— frictionless and 
noiseless. The member of the crane frame upon which 
the counterbalance travels is inclined backwards fro 
the jib foot so that not only is the jib balanced 
gravity but its moment about the jib foot is also 
partially balanced. 


In the design shown on Fig. 1, the luffing gear is 
placed at the top of the inclined member. The luffing 
rope and the rope controlling the moving counter- 

ce are wound on to barrels conn ther 


and mounted u the same spindle, and the luffing 
rope is taken direct from ite barrel to the jib head. 
One of the barrels is fuseed, thus “ew: Ded horizontal 
ge to oe —- =~ = a ; horizontal 
required, i.e., the | u ing or rising 
when luffing in or out, this can be obtained by adjust- 
ment of the fusee barrel. If the luffing rope is taken 
from its barrel round a pulley D (Fig. 2), supported 
on the frame in front of the inclined member, instead 
of direct to the jib head, the pull on the luffing rope 
is constant with any inclination of the jib and conse- 
quently no fuseeing of the barrel is necessary. 

An important point in connection with the luffing 
gear, although it Ras no bearing upon the level luffing 
feature, is the hanging of the worm gear and the motor 
from the barrel spindle, the motor itself being attached 
to members fixed to the worm gear casing and con- 
nected to the crane frame by means of links. By this 
arrangement deflection of the crane frame produces 
no extra stresses upon the worm gearing which would be 
the case if the motor were rigidly attached to the crane 


frame. 
From the fact that the at gear is placed at the 
top of the crane frame, above the house, and that the 
load rope passes round a pulley at the jib foot, it is 
possible to construct a house which is completely 
closed during operation with the exception of a hole 
6 in. —e at the jib foot for the of the load 
rope. This is a very im t point in connection 
with wharf cranes which have to be operated under all 
weather conditions. 

Fig. 3 shows one of the six cranes supplied to the 
War Office. These cranes lift 5 tons at 80 ft. per 
minute, slew at the rate of 1} r.p.m., and travel at 
60 ft. per minute. The maximum radius is 42 ft. 
and the minimum 20 ft. The speed of luffing measured 
on the horizontal is 150 ft. per minute; the time for 
the complete range of luffing being 8-8 seconds. The 
— gear is operated by a weather-proof motor of 
6-5 h.p. 

Fig. 1 shows a design of crane having a range of radius 
from 105 ft. maximum to 25 ft. minimum. Fig. 2 
shows part of a crane of similar duty but with the 





pre rn unr tnaal pay ling eon on a vertical frame 
obviating the use of a fusee . 

Suxetiac.—In reference to The Shellac Control Order, 
1918, made the Minister of Muniti and dated 
March 12, 1918, the Minister of Munitions hereby orders 
as follows :—(1) As from the 10th inst. the said Order 





THE BOWTELL PATENT LUFFING CRANE. 
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Fig. 1. 
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is revoked. (2) Such revocation shall not affect the pre- Tue Geruan Strerit Union.—Some changes have 
vious operation of the said Order or the validity of any | recently been made in the allotment of the various 
action taken thereunder or the liability to any penalty | works belonging to the Union, the result being a reduc- 
or punishment in respect of any contravention or failure | tion in the production of billets at certain works. The 
to comply with the said Order prior to such revocation, | aggregate reduction amounts to some 47,000 tens, which 
or any roceeding or remedy in respect of such penalty | fall upon the Lorraine iron works, the Gute Hoffnungs 
or ment. Hiitte and the German-Luxemburg Comyany. ‘Lhe 
following complete list of allotinente may be of interest :— 
SrectRoscoric DETERMINATION OF LEAD IN CoPPER.— 
A a becca y nay | — —_ ae ow ay — r Plates 
refineries, was proposed by C. W. Hi . P. Luc Railway 
before the April meeting of the American fred Shae of Ge Werks. Saiete, rial Ol 
chemical Society. Once set up the apparatus seems to 
admit of rapid tests of a fair degree of accuracy. A Gelsenkirchen... .| 100,081 | 107,680 | 167,858 
small pellet of the copper from the ladle, such as used | Hoesch..  .. 4 iso 84,61) | 86,379 
also for chemical enelyeie, is placed in the graphite cup —* Kaiser 61,75 | 213,670 a 
of @ vertical arc; both the electroides are rotated by 8| Gute Hofinungs Hutte ye Be Be 
motor. As soon as the copper melts a lead line appears | Phenix in Dae **] 184,396 | 41896] 11,164 
in the violet of the spectrum next to a copper line ; the | Rhenish Steel Works -| 78,099] 1 .,272| 52,108 
wey ae with the aid . @ stop watch the —— : ea d ey - po at oad 
interv: tween 4 arance and the pearance rman Luxem .- D , , 
of the leed line. ‘That interval will increase with the —— Oeees | eetes | ssees 
lead percentage, and »¢.g., {rom about 20 seconds for | Georg m Hott”. *500} 90,000] — 
0-001 per cent. to 230 seconds for 0-05 per cent.oflead.| Peine.. .. .. |. ..) — 6,776 | 201,510 
There is, of course, a mal error in all spectroscopic | Burbach Concern .. ws ..| 190,834 | 145.468 672 
work of this kind, there are other limitations of a } meme 8 eA 18,324 | 74,696 | 168,849 
test. Pellets or shot of the small weight of 0-3 gramme | Stumm Brothers 38,678 pad 190,242 
or 0-4 gramme have to be used; with heavier samples — See hia a 6 a $i se8 104,675 
the time test might be misleading, and the small sample | Lorraine Concern |. |. || 97,578 "906 | 93,512 
necessitates very careful weighing and presumes a very | Maximilians Hitte 5, 88,748 | 83,746 
uniform distribution of the lead through the copyer.|Kénen..  .. 1,138 | 25,500) — 
Further, the arc must be very steady, and the heating not | Laura Hiitte .. — 60,600 | 34,000 
too rapid lest some of the ‘metal be thrown out of the | Friedens Hatée ee) Ses 
— cup. wor ight also be se ion during 
preparation o ot from the - On the | Accordi to the arrangement arrived at in Octo- 
other hand the usual electrolytic tet (dissolving the | ber, 1918, the Union ~ 200 remains in force until 
— in nitric acid and precipitating lead as per-/ June 30, 1919. The most important alterations which 
) is not more reliable than the new test » | have taken place in the matter of allotments during the 
because the precipitation is apt to be incomplete, and | war refer to the severance of the de Wendel Hayingen 
Hill and Luckey found the spectroscopic test fairly | Works (346,200 tons, complete allotment) through com- 
reliable even for copper > ae $23. syernned liquidation, and oft the Société Ougrée-Marihaye, 
to 0-3 per cent. of lead, which be quite ingen Section, Luxemburg (117,765 tons, complete 
.or refinery practice. allotment) through the closing of the Rodingen Works. 
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INDUSTRIAL NOTES. 


TuE Director of the Department of Labour Statistics 
deals with the labour market in The Labour Gazette, 
and states that in November employment remained 
good on the whole, and there was a large unsatisfied 
demand for skilled labour. The signing of the armistice 
resulted in a slackening in the engineering trades, 
though employment was still good; in other metal 
trades, in the shipbuilding trades, and in the building 
trades there was a reduction in the amount of overtime 
worked. There was also a slight decline in employment 
in the textile industry, but the woollen and worsted 
and hosiery trades remained busy. A shortage of 
materials, most generally of fuel, was reported in 
several industries, but in most cases it would not 
appear to have resulted in any appreciable degree of 
upemployment. 

Trade unions, with a net membership of 1,140,761, 
excluding those serving with the forces, reported 0-5 
per cent. of their members as unemployed at the end 
of November, as compared with 0-4 per cent. at the 
end of October, and 1-1 per cent. a year ago. 

Of the 3,686,556 male and female workpeople insured 


Fie. 3 


| under the National Insurance Acts of 1911 and 1916, 
the number unemployed at November 22 was 33,634 
(or 0-91 per cent.), compared with 0-66 per cent. in the 
previous month, and 0-82 per cent. a year ago. For 
males and females separately the percentages un- 
employed at the end of November were 0°40 and 2 11. 

The average weekly number of vacancies notified to 
all Employment Exchanges for the four weeks ended 
November 8, 1918, was 38,200, as compared with 
40,266 in the previous five weeks and with 43,284 in 
the four weeks ended November 9, 1917. The average 
number of vacancies filled for the same period was 
28,418, 30,697 and 32,166 respectively. The number of 
workpeople remaining on the live register at Novem- 
ber 8, 1918, was 24,231 men, 36,999 women, 6,376 
boys, and 5,906 girls—a total of 73,512. 

The principal changes in rates of wages (including 
war bonuses) reported to the department as having 
occurred during November were increases of 3s. per 
week for men and women, and ls. 6d. per week for 
boys and girls, engaged in the railway service in the 
manipulation of traffic; and increases to woollen and 





worsted spinners and weavers in Yorkshire, raising 





the total war advance, in the case of time workers, to 
104? per cent., and, in the case of most of the piece 
workers, to 83} per cent. for men and boys and 89 per 
cent. for women and girls. Other important changes 
affected workpeople in the textile, bleaching, dyeing, 
finishing, &c., trades, flax workers in Ireland, work- 
people in the employment of tram and omnibus under- 
takings in Great Britain, and those employed in the 
manufacture of brick, tiles, pipes, &c. 





The Royal Air Force is now open to receive a limited 
number of boys of good physique with experience of 
metal and woodworking trades, between 16 and 17 
years of age, for training as air mechanics. 

Enlistment will be for eight years’ service, and four 
years with the Reserve. 

Application for full particulars should be made to the 
nearest Royal Air Force Reception Depot or to the 
Local Labour Exchange. 

The following is a list of the Royal Air Force Recep- 
tion Depots : 40, Upper Brook-street, Mayfair, London, 
W. 1; 8, Tyndall’s Park-road, Bristol; 12, Newport- 
road, Cardiff; Carlton Chambers, 35, Paradise-street, 











708 


ENGINEERING, 


[Dec. 20, 1918. 








Birmingham; 8, George-street, Nottingham; 12, 
Abercromby-square, Liverpool; The Mount, 8 ring- 
field ee tag 10, Sydenham-terrace, No - 
road, Newcastle-on-Tyne; 9, Somerset-place, Sauchie- 
hall-street, Glasgow. 





The Controller-General of the Department of De- 
mobilisation and Resettlement issued last week an 
announcement stating that one of the guiding principles 
in the Government's scheme for the demobilisation of 
the forces is that the men demobilised first for return 
to civil life shall include those who have been ascertained 
to have definite employment awaiting them, and that 
among such men those shall be given highest priority 
who are pivotal men and whose return will be of 
the greatest immediate value in creating employment 
for others and in reconstructing industrial, business 
and professional life. 

The Government have decided to afford the oppor- 
tunity to employers of securing, by direct communica- 
tion with their employees in the forces, that those 
who were in their employment on or before August 4, 
1914, and to whom they can now offer employment, 
shall be registered for demobilisation. Such a definite 
offer of employment in writing, if produced to his 
commanding officer by the officer or man concerned, 
will be accepted as evidence that employment is 
awaiting him, and the man will be registered by his 
commanding officer to be demobilised in the same way 
as a “slip man” under the Civil Employment Form 
procedure and ranking for priority after a “‘ pivotal” 
man. 

The announcement gives the form in which the 
application has to be made, and adds that the Naval 
and Military authorities are anxious to release as quickly 
as ible officers and men required for reconstruction, 
but it will be understood that some individuals are so 
essential to the forces that they cannot be released 
immediately ; for example, such men as the personnel 
of military mee overseas, hospital attendants, 
farriers, mechanical transport, and officers and men 
in the Regular Army serving on pre-war attestations. 

In regard to the above, Dr. Addison states that he 
is receiving great numbers of letters regarding the 
demobilisation of individual officers and men, and he 
wishes it to be known that these applications should 
not be addressed to him or to the Ministry of Recon- 
struction, but should be forwarded in the manner fully 
explained in the announcement by the Controller- 
General of Demobilisation and Resettlement. 





The subject is fully dealt with under its various 
aspects by a series of pamphlets entitled ‘“‘ Recon- 
struction Problems’ issued by the Ministry of Recon- 
struction, at the price of 2d. each. The pamphlet 
No, 8, a copy of which we have recently received, deals 
with the resettlement of civil war workers. It points 
out that civil resettlement will be divided into two 
main stages—that prior to the beginning of military 
demobilisation, and the period when general demobilisa- 
tion will be in full swing. It is essential that these 
two stages should not be confused, although many 
measures that will be found effective during the first 
will doubtless prove useful and even essential in the 
second. The main object in the first period must be 
to tide over a difficult time and to press forward, as far 
as possible, the passage from war to peace production ; 
the main object in the second, to complete the speedy 
establishment of industry on a peace basis, and to 
absorb the ret irning soldiers, sailors and airmen. 

The pamphlet which we recommend to all employers 
of labour, together with the others of the series, then 
deals with the demand for labour, the new openings 
for labour, the Resettlement Department, the measures 
of resettlement, anc those for extending existing 
employment. 





A leaflet entitled “‘ Industrial Reconstruction” is 

ublished by the Special Intelligence Branch of the 
Ministry of Reconstruction, 2, Queen Anne’s Gate Build- 
ings, S.W. 1. It gives the list of industries in which 
representative organisations have been formed to 

vise and assist the Government on questions con- 
cerning their industry, and to undertake such other 
responsibilities towards tie trades they represent as 
they may themselves determine. Four main t 
of organisation are represented in the list, as follows :-— 

(i) Joint Industrial Councils (J.1.C.) and Provisional 
Committees which have been formed to draft con- 
stitutions for Joint Industrial Councils (P.D.C. (J.1.C.)) 
The Ministry of Labour is the department responsible 
for carrying into effect the proposals of the Whitley 
Report which have been approved by the Government, 
and all requests for further information should be 
addressed to the Ministry of Labour, Montagu House, 
Whitehall, S.W. 1. 

(ii) Interim Industrial Reconstruction Committeecs.— 
These Committees have been formed by the Ministry 
of Reconstruction in association with the Board of 
Trade and -Ministry of Labour in certain industries 





where, owing to various reasons, progress towards 
the formation of Joint Industrial Councils has been slow. 
All requests for further information should be addressed 
to the Trade Organisation Section, Ministry of Recon- 
struction, 2, Queen Anne’s Gate Buildings, Westminster, 
S.W 


.w. d. 

(iii) Trade Boards.—Apart from the primary function 
of these bodies of fixing legal minimum rates of wages, 
they are under a statutory obligation to consider 
questions of industrial matters referred to them by 
Government Departments, and they are also authorised 
by statute to make recommendations to Government 
departments with regard to the industrial conditions 
in their trade. An Interim Industrial Reconstruction 
Committee would not ordinarily, therefore, be formed 
in an industry where a Trade Board was established 
or contemplated. If it were found necessary to set up 
a Trade Board in an industry where an Interim 
Industrial Reconstruction Committee already exists, 
the question of the relations between the committee 
and the Board would then need to be considered with 
a view to arriving at an agreement as to whether it was 
necessary for the Interim Committee to continue in 
existence, and, if so, with what functions. All requests 
for further information should be addressed to the 
Ministry of Labour, Montagu House, 8.W. 1. 

(iv) Existing Representative Joint Bodies, such as 
Control Boards.—These bodies will be recognised in all 
cases where they are suitable for the purpose in view 
and willing to undertake the work, and information 
concerning them will be furnished by the Department 
responsible for appointing them originally. 

The leaflet gives the industries arranged in alpha- 
betical order, with the name and address of the secre- 
tary, and the name of the liaison officer. 

There are now 29 committees at work. 





A meeting of the Federation of British Industries 
was held on the 12th inst., under the chairmanship of 
Sir Vincent Caillard. The federation fully endorsed 
the arguments advanced in other quarters for com- 

lling the enemy countries to make such reparation as 
is possible by paying the full cost of the war. Unless 
the enemy countries paid, the burden would have to be 
borne by this country in the form of immensely in- 
creased taxation for many years to come, and this 
taxation would fall ultimately upon the industry of 
the country and form an element in the cost of pro- 
duction. A great increase in the total cost of pro- 
duction could only have three possible results—an 
increase in the price of the product ; a diminution in 
sales ending eventually in national bankruptcy; or a 
reduction in the remuneration received by all classes 
engaged in production. The first would be impossible 
owing to the competition of the countries who have 
taken no part in the war, or who have taken a lesser 
part than this country, and whose total cost of pro- 
duction would consequently be less ; the second meant 
national disaster; the third would mean that pro- 
ducers of all classes—employers and employed alike— 
would have to work harder and receive less than they 
had ever gone. Capital would be driven away from 
British enterprises to those of less heavily burdened 
countries, and both the creation of new industries and 
the development of those already in existence would be 
seriously restricted. 


The twenty-eighth ordinary general meeting of the 
shareholders of Messrs. Dorman, Long and Co., Limited, 
was held in Middlesbrough on the 16th inst. Sir 
Arthur J. Dorman, K.B.E., who presided, said that the 
purchase of the shares of Sir B. Samuelson and Co., 
Limited, had been duly completed. When they took 
over the assets of the latter company, they acquired an 
interest in the Itabira Iron Ore Company, Limited, 
and the directors were represented on the Board. The 
iron ore properties owned by the Itabira Company 
were situated in Brazil, and in view of the large reserves 
of exceptionally high-grade ore they contained, they 
were of considerable interest to the steel trade. The 
directors were of opinion that eventually this ore must 
have an important influence upon the iron trade of the 
world, and they felt they ought to watch its development. 
Dorman Long held also a large interest in the Channel 
Steel Company, which controlled the iron ore area of 
Dover and other potential areas in the same field. 
They were, further, interested in the development of 
another coal area of some 5,000 acres in Kent. The 
interest which was being evinced in the Kent caalfield 
in a practical form by some of the most important 
metallurgical firms in Prsnee confirmed his view that 
this field was likely to have an important future. 
The company had also important coal properties in 
Durham. Their Redcar works now formed one of the 
most important parts of their undertakings. 





The directors of the Tinsley Park Colliery Company, 
Limited, have issued the report and accounts for the 
year to September 30 last, and recommend the: pay- 





ment of a final dividend of 7} per cent. net, making 
12} per cent. for the year. 

he report states that an agreement has been made 
for the Sheffield Gas Company to take the surplus gas 
from the company’s coke ovens and, on the 9th inst., 
this gas was turned into the main for conveyance from 
the coke ovens to the Grimesthorpe works of the gas 
company. The quality so far is said to be quite 
satisfactory. 





We read in The Manchester Guardian that for the 
third year in succession the Chief Registrar of Friendly 
Societies reports a net reduction in the number of trade 
unions. At the close of 1916 there were 674—as 
compared with 677 in 1915 and 690 in 1914—with a 
membership of 3,703,001, which represented an increase 
during the year of considerably over a quarter of a 
million. 

The Chief Registrar comments on the tendency to 
organise the workers into large, homogeneous bodies 
rather than to have a large number of smaller unions. 
On the other hand, the average size of the employers’ 
unions has decreased during the last five years. In 
1916 the National Union of Railwaymen established a 
record expansion with an increase of 34,000 in member- 
ship. 

The same year trade unions spent over 3,040,000/., 
a reduction of 150,000/. compared with 1915, and added 
nearly 2,000,000/. to their accumulated funds. This 
was a record, constituting close upon a quarter of the 
balances, 8,500,000/., held at the beginning of the year. 
Thus at the end of 1916 trade unions funds totalled 
over 10,500,000/., the average per member being 
21. 178. 2d. 





Mr. Hughes, the Prime Minister of Australia, is 
reported to have recently stated to a press representa- 
tive that the Commonwealth Government had adopted 
a progressive and practical policy for encouraging the 
establishment of new, and the development of existing, 
industries in Australia. Definite proposals were 
invited from manufacturers and others interested, both 
in Great Britain and Australia, when prompt and 
sympathetic consideration would be given to any 
requests made in regard to the establishment of their 
industries in Australia. Several important companies 
in Britain had already decided to commence opcrations 
in the Commonwealth, and others had been negotiating 
with the Prime Minister and the Government with a 
view to doing so. Assurances of support had been 
given to all firms who had satisfied the Government 
upon essential points. Representatives of British 
manufacturers had in some cases already !eft for 
Australia to complete the necessary arrangements for 
establishing works in the Commonwealth. The Com- 
monwealth Government was sparing no effort to attract 
capital to Australia, and hoped, by so doing, to develop 
its great resources and to encourage production and 
trade within the Empire, both of raw materials and 
manufactures on sound progressive lines. Enemy 
influences were entirely eliminated from Australia 
early in the war, and the present programme of the 
Commonwealth Government followed the policy of 
reconstruction which he had repeatedly advocated here. 

The Commonwealth offered great inducements to 
British manufacturers to establish works in Australia. 
where abundance of raw materials of almost every kind 
was available, and where the industrial situation was 
much less disorganised through the effects of the war 
than in Britain and many other countries. The 
post-war cost of production in Britain would, he further 
stated, be much higher than that of pre-war days, 
through the great increase of wages over pre-war rates, 
and the higher price of raw materials owing to the high 
freight rates and other causes. In Australia, on the 
other hand, manufacturers would have raw matcrials 
at their doors and efficient labour at wages fixed by 
legal tribunals. Post-war conditions in Australia 
would be much less disturbed through the effects of the 
war than would be the case in Britain. Pre-war 
wi in Australia were, of course, much higher than 
in Britain before the war, but owing to obvious causes 
this disparity was not now likely to be so marked in the 
future, and therefore the advantage to manufacturers 
of producing the goods in a country where the raw 
materials were at hand was such as to offer considerable 
inducements to manufacturers to establish works in 
Australia. 


The Minister of Munitions has given notice that all 
incompleted contracts for the Admiralty, War Office 
and Ministry of Munitions which have -been placed 
in classes A or B, including the various grades thereof 
P 1 to P 6, under the Order as to priority of March 8, 
1917, need no longer be given the priority attaching to 
them under the Order, except in cases where the con- 
tractor is notified in writing or by official notice in the 
Press that a particular classification is still required 


to be given to any particular contract. Contractors 
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must notify the ordering departments of the Admiralty, 
War Office or Ministry of Munitions responsible for 
the contracts in question, of any modification of the 
original date of completion resulting from this relaxa- 
tion of the Order as to priority. 





As umpire for the National War Labour Board, 
Mr. Henry Ford, says The Iron Age, New York, has 
decided in favour of the basic eight-hour day in the 
case of the International Association of Machinists 
versus the Wheeling Mold and Foundry Company, 
Wheeling, W.Va. The decision provides also for the 


payment of time and one-half for overtime, and double | “ 


time on Sundays and legal holidays. ‘‘ But I cannot 
refrain from expressing my very deep conviction,” 
adds Mr. Ford in his letter to the Board, “‘ that the 
straight eight-hour day is much better practice than 
the so-called ‘ eight-hour basic day,’ where the latter 
is continually and almost uniformly being practically 
exceeded in the number of working hours. My experi- 
ence, and also my reason, teaches me that very few 
emergencies ever exist in a manufacturing business, 
justifying the practice of exceeding eight working 
hours per day. The strain of eight hours is enough, 
and the hours should never be increased except under 
the most extraordinary circumstances. I cannot 
dwell too much on this. For the good of the men, for 
the good of the employer, and for the general results, 
I would admonish those interested to adhere to the 
straight eight-hour day.” 

It is stated that coal miners are returning from the 
army in a constant stream. Up to the present the 
number of men who have returned is approximately 
75,000, of whom it is estimated 7,500 are Scottish 
miners. The rate of discharge at the moment is about 
5,000 per day, so that there is every prospect of the 
first 100,000 being released before the end of the year. 


Progressive improvement in shipyard rivet-driving, 
despite a continuing shortage of trained men, is an 
index of efficiency in yard management, says Engineer- 
ing News Record, New York. Inthe development stage 
of the yards, shipbuilding could not be organised in 
such a way as to yield a high output per man. This 
was as true of shops, transportation and erection 
work as of riveting, but the detailed recording of per- 
formance for the latter made it the outstanding element 
of the shipbuilding situation. Improvement of the 
production system in the yards correspondingly finds 
expression in higher riveting figures. Piece-work 
payment is one of the instruments of efficiency. Yard 
tests have proved conclusively that time payment gives 
inferior rivet outputs: yet during the period when the 
yards were not fully organised for the extra burden 
of work placed upon them, when speed had to be 
secured at the cost of efficiency, piece-work riveting 
was not everywhere practicable—in some instances 
it was impossible even to supply work regularly 
enough to enable the gangs to make fair earnings 
on piece work. Since then, extension of piece work 
and rise in rivet output have gone hand in hand. The 
shipyards are working under full pressure, and specialist 
training is helping to solve the remaining difficulty 
of labour supply. 





Speaking at the annual meeting of the Millom and 
Askam Iron Company, which was held in Preston last 
Tuesday, Mr. G. Mure Ritchie stated that the capitalisa- 
tion of the company had been altogether outgrown by 
the development of the company’s business and by 
expanding prospects, and they hoped for additional 
profits from various sources in the future, unless they 
should come under the reign of Socialism and Bol- 
shevism. The time had arrived when the capital 
of the company should be rearranged. 

If they could suppose that normal conditions would 
be resumed it would’ be reasonable to infer bright 
prospects for the company, but there were difficulties 
and dangers to be faced. Some of these rested with 
the Government of the future and some with the 
workers of the country. He deplored, notwithstanding 
increased wages, that there had been a falling-off in the 
production in various directions, although he paid a 
compliment. to the workers at Millom for their loyalty, 
pointing out that there had been no strike there for a 
quarter of a century. 

Many British industries showed prosperous conditions 
at present owing to Government subsidies, but these 
could not go on indefinitely. The British taxpayer, 
sooner or later, would realise that he had got to foot 
that Bill, and would object to it. Wages would never 
go down to the old level, and he thought it would be a 
good thing if workers could become capitalists, in a 
small way at the beginning, with increasing prospects, 
and so they would have a greater stake in the country. 

He welcomed the Premier’s announcement regarding 
protection for “‘ key” industries, and, with the fiscal 
policy of the country reframed and preference extended 
to overseas Dominions, they could look forward to the 
development of the iron and steel industry. 





THE OPTICAL SOCIETY. 


A MEETING of the Optical Society was held on Decem- 
ber 12 at the Imperial Co of Science and Technology, 
Professor F. T. Cheshire, C.B.E., president, in the chair. 
A paper was read by Instructor-Commander T. Y. 
Baker, R.N., and Major L. N. G. Filon, F.R.8., R.A.F., 
on “ An Empirical Formula for the Longitudinal Aberra- 
tion of a Ray through a Thick Lens.”” The authors showed 
that the development of the longitudinal aberration as a 
power series is frequently illegitimate owing to its 
divergency for comparatively slight inclinations: of the 
rays. nstead of such development of the form 
Rib#+ ., where ¢ is the tangent of the 
inclination of the ray they proposed a formula; 
A@/(l1+ B#@) and determined A and B numerically 
from the values of the aberration of particular rays 
calculated trigonometrically through a lens. This was 
done for a whole series of image positions and for a whole 
series of lenses of different shapes, but of the same focal 
length. The numerical values of A and B so obtained 
were then analysed and an endeavour made to obtain 
approximate general formule for them in terms of the 
image position and the lens shape. The authors decided 
that in all cases the value A in their empirical formula 
and the value a in the power series were practically 
identical. The value of a was given by the authors in a 
paper before the Society in May. ‘The value of B can be 
expressed as a cubic in M, the linear magnification of the 
image. Thus B = + B, hk + Bz M2 + B5M3, in which 
the four coefficients B, Be Bs are all quadratic func- 
tions of the mean curvature of the lens faces. The 
general form of the formula being thus established ste 
were taken to test it over a series of image positions and a 
series of lens shapes. It was found that out of 30 tests 
the formula was in error in two cases by amounts equal to 
1-3 per cent. and 1-7 per cent. of the aberration. the 
other cases the error of the formula was of the order ot 
0-1 per cent. of the aberration. The authors expressed 
the opinion that as the longitudinal aberration could be 
expressed in general form by the use of two parameters, 
it might be of considerable service to calculating opticians 
if these constants could be tabulated. 

In the discussion which followed Messrs. T. Smith, 
8. D. Chalmers, M.A., and R. 8. Clay took part. 

A paper was then read by Major E. O. Henrici, R.E., 
on “ Spirit Levels,” and discussed by Messrs. E. H. 
Rayner, 8. D. Chalmers and R. 8. Clay. 

Major E. O. Henrici, R.E., drew attention to the fact 
that the be.t bubble tubes for spirit levels have been made 
in Germany, and that it seemed desirable that an in- 
vestigation should be made of the factors necessary for 
producing satisfactory tubes. He inted out the 
advantage of a long air bubble both as regards the 
accuracy and rapidity with which the bubble comes to 
rest when displaced, and the advan of a short radius 
of curvature as regards the latter point. The radius of 
curvature (in other words the sensitiveness) must, how- 


ever, be — great for the bubble to move notice- | gta 


ably with the smallest angular tilt of the tube which it is 
desired to indicate. If the bubble be too sensitive time 
is lost, if it be not sufficiently sensitive a spurious idea 
of accuracy is given; the sensitiveness of every bubble 
tube for accurate work should be marked. 

The methods of mounting, illuminating and viewing 
the bubble tube frequently leave much to be desired, 
and improvements in these matters lead to increased 
accuracy for a given sensitiveness. Several methocs of 
viewing by means of prisms were described, the most 
satisfactory known to the author being one placed on 
the market by Zeiss. 

The accuracy of shaping the surface required in a 
sensitive bubble is very great. Ifa tube has a corrugated 
surface, the corrugations having an amplitude of 1/200 
mm., and a period of 10 mm., the angle of tilt to move 
the bubble 1 mm. may vary 38 per cent. from its nominal 
value in the case of a bubble with o sensitiveness oi 
10 seconds per millimetre, the bubble being 35 mm. 
long. A similar corrugation with a 2-second bubble 
will make it almost useless for any . 

Further investigation is required into the effect on the 
performance of the bubble of the followirg factors: 
Quality, polish, and cleanliness of the glass, quality and 
purity of the liquid and vapour in the tube, and the best 
methods of mounting and viewing. 





Tue Execrricat Power Surrry Commirrer.—The 
Board of Trade have appointed Sir John Snell to act 
as their adviser on all matters arising out of the report 
of the committee in question. 





Prices oF PetroteuM Propvucts.—We are informed 
by H.M. Petroleum Executive that His Majesty’s 
Government have made the following reductions in the 
price of petroleum products: From December 16 gas 
oil will be reduced 7}d. per gallon, fuel oil 4/. per ton. 
From January | petrol will be reduced 33d. per gallon, 
kerosene 4d. per gallon. It is understood that these 
reductions are consequent on the improved shipping 
position resulting from the armistice. A Board of Trade 
Order will shortly be issued to this effect. 





Borters Revocation Onper.—The Minister of 
Munitions has issued an Order dated December 13, 
revoking the Boilers Returns and the Boilers Control 
Orders, which provided respectively (a) for the making 
of certain returns and (6) that no except with a 
permit might purchase, sell or deal in any second-hand 
steam pressure boiler other than boilers for use in loco- 
motives, motor cars, vehicles or — The Order did 
not, however, authorise dealing in boilers for which a 

it is required under the Railway Material (Second - 





) Order, 1916. 


THE PRESENT STATE OF THE GERMAN 
MERCHANT FLEET. 


Berore the war the German merchant fleet amounted 
to 5,134,720 tons; of this total some 2,500,000 tons 
have been taken, one way or another, by hostile countries. 
Further losses and dilapidations have occurred during the 
war, and now not more than 2,000,000 tons can be 
reckoned upon as being available in German ports. 
It has been rumoured and even stated with some authority, 
that energetic and extensive ‘building to make up for 
this has been going on at the German shipyards, but this 
can hardly be correct. Since 1916 the naval and military 
authorities have monopolised the yards, and since the 
autumn of that year, with a few isolated exceptions, all 
building of mercantile tonnage has been entirely - 
hibited. bg vessels which were ee in ~ or 
contracted for in 1914 are consequently not ready yet. 
In April, 1917, the Hamburg-America Company, for 
instance, had contracted for 1 —_ boats of an aggre- 
pate tonnage of 323,000 tons, the North German 

loyds had a similar number of vessels ordered with an 
aggregate of 216,000 tons, 25 additional vessels 
with a tonnage of 325,000 tons being ordered by four 
other shipping companies. According to what Herr 
Ballin stated shortly before his death none of the above 
on had then been completed. = few boats for 
which the its been obtained were onl: 
some iron axe bouts tor ti Baltic trade and a number ot 
trawlers of service to the naval authorities. 

The annual output of the German before the 
war amounted to some 300,000 tons. All the old yards 
have materially increaged their plant and capacity 
during the war and a fair number of new yards have 
sprung up, so provided an adequate supply of raw 
materials can be secured, the capacity may have been 
about doubled. The loss of Alsace-Lorraine and of the 
occupied districts, however, will to a substantial extent 
reduce Germany’s former supply of ore. 

The Act of last year — extensive State aid 
to the rebuilding of the German merchant navy caused 
the works to be simply flooded with orders. 

The financial ition of the German shipping con- 
cerns has steadily deteriorated during the war; no 
reports have been forthcoming as far as most of the 
leading co: ies are concerned, and with a few excep- 
tions the shareholders have received no dividends. 
Several amalgamations of shipping undertakings have 
been completed, and some concerns have heen bought 
up by leading industrial companies. In this direction 

err Hugo Stinnes has been particularly active and 
has now became one of the leading men in German 
shipping. He is understood to have contracted for 
over 250,000 tons of new during the war. 

The Vorwarts, some little time ago, dealt with the 
future of German mays oy Rew took a very pessimistic 
view. The expenses of shipping after the war would, 
thought the paper in question, be so heavy that the 
te subvention would not by a long way suffice to meet 
them. On the other hand the shipbuilding industry was 
likely to be very prosperous for the first five to six years. 
The number of older German yards is put at 22, of new 
at 20, with an aggregate of 50 new slips. Germany more 
than any other country will be in need of tonnage ; 
imports sufficient to cover the country’s most important 
requirements are estimated to represent a value of from 
12,000,000,000 marks to 15,000,000,000 marks, for the 
carriage of which a vast amount of tonnage is needed. 
Regulations have been drawn up so as to ensure a gradual 
import of the different commodities according to their 
importance. 





Exrectric Licut anD Power at Penane.—Accordi 
to The London and China Telegraph, the recent annua 
report of the electricity supply and electrical tramway 
departments of the municipality of Penang indicates 
what in normal times would prove valuable openings for 
British trade. The Ponprrene | supply department was 
in o state of arrested development during 1917, its 
thirteenth completed year, so far as extensions of a 
capital nature were concerned ; and maintenance was 
carried on with increasing difficulty, owing to war con- 
ditions. As regards private supply there was a net 
increase of 302 installations. The number of fans of all 
types totalled 1,608, of which 167 were added Sete the 
year. The manager is of opinion that in view the 
great comfort and advantage to health to be obtained 
by a liberal use of fans the number of such connections 
is small, and that the introduction of a reliable cheap 
ceiling fan of small size, for the benefit of the smaller 
consumers, would bably net as profitable to con- 
tractors as it would to the department. Owing to the 
enhanced prices of maintenance materials, the expendi- 
ture figures show an increase of 25°3 per cent. The 
total capital outlay at the end of the year amounted to 
more than $600,000 gold, of which about $8,500 was in- 
curred during the year, mainly on distribution cables and 
meters. The balance of revenue over expenditure repre- 
sented a gross profit of 20-3 per cent., or a net profit 
of 10-3 per cent., which in a year of enforced comparative 
inactivity might be considered a very satisfactory result. 
The twelfth year of —— of the tramways was some- 
what uneventful. number of passengers carried 
showed a satisfactory increase, but enhanced prices had 
to be paid by the department for all materials pur- 
chased ; and no work of a capital nature was ble, 

ing to the im ility of obtaining materials. An 
e locomotive to deal with freight haulage was 
ordered from America. The figures for revenue are a 
record, being $87,275 gold, and the financial result shawed 
& gross profit of 10 per cent., a result that bears favour- 
ee with the returns of similar home under. 
takings. 
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NOTES ON LAUNCHING.* 
By Mr. Wrii1am Gatewoop, Member. 


In connection with the launching of large and heavy 
vessels, for which launching calculations are made, 
two conditions of the operation usually receive especial 
attention :— 

The pivoting pressure, or reaction on the ways when 
the stern begins to lift. 

The minimum moment against tipping. 

The calculations as aa made are well known to 
naval architects, and may found described in the 
transactions of this and kindred societies, and in text- 
books on naval architecture. The calculations assume, 
that the level of the surface of the water is not disturbed 
by the entrance of the vessel, that the vessel itself 
remains rigid, and that the alignment of the groundways 
is not disturbed by the passage of the vessel. The 
pressures and moments obtained by the calculations 
must necessarily be approximations only, since the 
assumed conditions cannot exist in the actual launching. 
It is probable, however, that the results are relatively 
comparable, and that the calculations can be relied 
on with confilence in making the essential preparations 
for the launching. 

Pivoting Pressure.-Suitable provision for taking the 
pivoting pressure on the fore poppets was early recognised 
as essential, because the concentration of pressure 
received visual confirmation at almost every launching. 
It was recognised, also, that some means of distributing 
this pressure is necessary, as theoretically the pressure 
is concentrated on the extreme forward end of the sliding 
way. In the early days, the fore poppets were built of 
timbers on end, but it was soon noticed that this was 
not a good practice, as the compression of end-grain 
wood is quite small compared with the compression when 
the grain is flat. By building up the forepoppets with 
the wood laid flat, an appreciable amount of com- 
pression occurs at the forward end when the vessel 
pivots, and the tunder surface of the sliding way is 
enabled to remain in contact with the nprer surface 
of the groundway over an appreciable length, thus 
distributing the pressure between the two pairs of 
surfaces. 

As the launching weight of vessels increased and the 
pivoting pressures changed from a few hundred tons 
to more than 2,000 tons, some more definite means of 
distributing this pressure became necessary. The intro- 
duction in the fore poppets of a considerable depth of 
soft wood with grain flat seems to have served the 
purpose in some cases, notably in the launching of the 
Lusitania and Mauretania. A special rotating device 
or rocker formed as a segment of a trunnion has been 
used successfully, as described in vol. xxii of the 
transactions of this Society. Curving or cambering 
the forward end of the fore poppet cribbing to introduce 
a clearance for the adjustment of the bearing surfaces 
has been used, as noted in the discussion on the paper 
above referred to. Strips of soft wood especially pro- 
portioned to crush under pressure were used in the fore 
poppets of certain vessels on the Pacific Coast, as 
described in vol. xii of the Transactions of this Society. 

The use of crushing strips in the fore poppets seems 
the most simple and the most effective method of dis- 
tributing the pivoting pressure, and the calculations to 
determine the number, size and spacing of the crushing 
strips are not very elaborate. It is desirable, of course, 
to select for the crushing strips material which is uniform 
in quality; and white pine, flat grain yellow pine, or 
Port Orford cedar would seem suitable, as fairly uniform 
material can be obtained and the compression curves 
show the proper characteristics. In Fig. 1 are shown 
average compression curves for flat grain yellow pine 
and Port Orford cedar. These curves indicate that 
crushing begins at about 650 lb. per square inch for 
yellow pine and at about 750 Ib. for Port Orford cedar. 
for which pressures the compression is less than 4 per 
cent., and that for a compression or crushing of 30 per 
cent, the pressure are about 9560 Ib. per square inch 
and 1,200 lb. per square inch respectively. These curves 
are based on samples of width equal to or greater than 
their height, and the variation of pressure from the mean 
at 30 per cent. compression was less than 10 per cent. 
for a large number of samples, when care was taken to 
eliminate resiny and unseasoned yellow pine. Slightly 
different values were obtained when the width was less 
than the height. 

In order to determine the most suitable arrangement of 
crushing strips, it is necessary to calculate the reactions 
and the change in grade of tho keel or sliding ways for 
several positions after pivoting. In Fig. 2 the reactions 
for a certain vessel are plotted in tons, and the angle 
between the sliding way and the groundway in inches 
per foot of length on base of distance slid and of length 
of overlap of ways. The curve of minimum mean 
pressure per foot run is obtained by dividing the reaction 
by the length of overlap »f the ways, and it is evident 
that such pressure can only, be obtained if the whole 
of the overlap of the ways is in bearing. They are 
based on static launch, and are modified materially when 
te overlap is approaching zero by the launching velocity 
of the vessel as compared with the pitching period of 
the vessel, 

The height and general construction of the fore poppet 
will determine what depth of crushing strips can be 
fitted, and the maximum crushing in inches which can 
be counted on will regulate the portion of the overlap of 
the ways which will be in contact. 
reaction R, and the angle between the ways expressed 





* Pavor read before the Society of Naval Architects 
— Engineers at Philadelphia on November 14, 


|in inches per foot of length as c, and the maximum 
crushing at the forward end of the fore poppet as C 
| then the length of overlap in bearing wi C+a; 
and the mean pressure per {oot run on this bearing will be 
|R.a@. The value of this mean pressure is plotted in 


Fig. 2 for two values of C — 3-6 in. and 4-5 in., corres- 
nding to 30 per cent. compression on 12 in. and 15 in. 
epth of crushing strips respectively. A convenient 
method of determining the distribution of the crushing 
strips would be to take the maximum pressure as thus 
determined and lay it off at the after end of the overlap 
in bearing corresponding to the position of the vessel 
where this maximum occurs (17-3 ft. aft of forward end 
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of fore poppet for C = 4-5 in. from data on Fig. 2), and 
consider it as the pressure at which crushing should just 
start. At the forward end of the fore poppets lay off 
@ pressure at which crushing should just start if, when 
the crushing corresponds to the value of C, the pressure 
is the same as the pressure laid off at the after end of 
the length in contact. This will be about 70 per cent. 
of the mean pressure if flat grain yellow pine is used and 
30 per cent. compression is allowed in determining the 
value of C. When these two spots are joined by a straight 
line, we have the distribution of pressure at which 
crushing should just start to give a‘ uniform pressure 
over the length of bearing when account is taken of the 


It will be found that the 
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ld start for points aft of this region may be laid off 
to advantage the same as the highest point just deter- 
mined, and for a distance ait such that the area of the 
. re diagram is equal to the pivoting pressure. The 
en will show the distribution at 











| Pivoting, as a greater pressure at any point would crush 


the strips, and this cannot occur before there has been a 
change of angle due to pivoting. 

The curve of maximum pressure per foot run can be 
obtained by laying out the distribution of ssure for 
intermediate itions of the vessel up to the jump off 
the ways, although, as previously mentioned, the 
excessive pressures on the tip of the fore poppets would 
be experienced under static conditions y- Such a 
curve is indicated in Fig. 3. This curve shows a certain 
amount of crushing at points where later there is no 
crushing or less crushing, and the elasticity of the wooa 
will probably enable the crushing strips partially to 
accommodate themselves to this condition, provided 
the percentage of crushing is not too great. 
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The pressures obtained by this method would probably 
be reduced somewhat by the bodily lowering of the vessel 
due to the crushing, unless the pivoting point assumed in 
the calculations corresponds to the point of no crushing. 

Fig. 7 is from a photograph of the fore poppets of a 
vessel with crushing strips arranged somewhat as 
described in the preceding example. crust strips 
seemed to serve their purpose admirably, distributing 
the reaction over the strap stpports and distributing the 
pressures over the standing ways so that no trouble 
at all was experienced from the high pivoting pressures. 
The same arrangement was repeated for a sister vessel 
with similar success, the material of the crushing strips 
being white pine, which has about the same crushing 
curve as yellow pine. It will be noticed that the crushing 
strips are in four layers, which gives stability to the 
structure ; and there is a further of the division 
boards where the crushing strips bear, which adds to the 
adaptability of the design to distri bute the 

Further refinements may ) 
if d d, to obtain full advantage of this method 
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distributing the pressures. On the other hand, the 
crushing strips are able to stand almost any amount of 
overloading without disintegrating, and their use cannot 
fail to help distribute the pressures, even if fitted without 
reference to any calculations at all. 

Way End Pressure.—The minimum moment against 
tipping is primarily the measure of safety against the 
lifting of the fore poppets from the ways and the bodily 
tipping of the vessel backwards as the centre of gravity 
of the vessel passes the end of the groundways. Many 
of the smaller vessels have “tipped’’ in anshing 
because it was considered too expensive to extend the 
ways @ suitable distance under water. Usually, no 
peasy hay resulted from this practice, as the pressures 
have m comparatively small, and the ways were so 
supported as to “ give”’’ appreciably during the tipping. 

On larger vessels, however, even with a considerable 
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which can hardly be realised in practice. The condition 
which controls would seem to be that the vessel does 
not remain straight, but yields to the bending forces 
which come into play during the launching. The 
natural impression which one gets of a large vessel 
afloat is that there is no longitudinal bending. Both 
theory and actual measurements, however, show that 
vessels are flexible beams, and records of measurements 
are given in our Transactions. In the process of 
launching, the bending m@ments are quite pronounced 
and can A approximated with some degree of certainty, 
although considerably more data must be accumulated 
before they can be calculated with accuracy. Measure- 
ments taken during launching show the effect of these 
bending moments on the upper deck, as the stringers 
show considerable stretching during the passage of 
the vessel down the ways. 
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moment against tipping, damage to the floors under the 
flat of the bottom has resulted, caused by the con- 
centration of pressure over the outboard end of the 
ground ways as the part of the vessel which was damaged 
passed over that spot. This concentration of pressure 
is not indicated directly by the calculations as usually 
made. Special calculations are often made, however, 
in an endeavour to determine these pressures. In these 
calculations, it is assumed that the vessel and ways do not 
change shape and that the distribution of reaction on the 
ways can be represented by the ordinates of a trapezoid, 
having @ length equal to the overlap of the ways, an area 
equal to the total reaction corresponding to the particular 
overlap selected, and with the centre of gravity of the 
trapezoid at the centre of gravity of reaction. If the 
centre of —— is nearer the end of the groundways 
than one-third of the overlap, the trapezoid becomes a 
triangle whose base is three times the distance of the 
centre of gravity from the end of the groundways, and 
there is assumed to be no pressure at all at the forward 
end of the fore poppets. This method of determini 
the pressures under the bottom of a vessel was zoe | 
in preparing for the launch of the Lusitania, was described 
in vol. xii and was illustrated in vol. xxii of the Trans- 
actions of this Society. 


method of determining 


res under the 
bottem, above described, is 


on an assumption 
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The effect of this bending of the vessel is to tend 
to concentrate the reaction of the ways prior to pivoting 
at two points—the outboard end of the groundways and 
the forward end of the fore poppets. The relative 
intensity of these two forces would vary to suit the centre 
of reaction, and the sum of the two forces would be 
the total reaction on the ways, or land-borne weight. 
The reaction at the Por Bm end of the groundways 
would be a maximum before the position of minimum 
moment against tipping is reached, and is equal to: 

Wa-—By 
l 
in which Wa is the moment of the weight about the 
forward end of the fore poppet; By is the moment of 
buoyancy about the forward end of the fore poppet; 
lis the overlap of the ways. 

The settling of the ways, compression of the packing, 
and deformation of the bottom of the vessel all tend to 
distribute this way-end assure, but it is manifestly 
unlikely, if not impossible, that the distribution of 
= can be as indicated by the trapezoidal formula. 

e use of crushing strips in the packing under the 
bottom has suggested itself as a means of distributing 
this bottom pressure, just as it has served as a satis- 
factory means of distributing the pivoting pressure. 
The calculations to determine the amount of the crushing 


strips required are not so simple as in the case of the 
fore poppet strips, but the following method would seem 
applicable. 

trom the launching calculations, determine for several 
positions of the vessel the reaction on the ways and the 
moment of this reaction about a point chosen, say, 
10 ft. aft of the forward end of the fore poppets. Deter- 
mine as indicated in Fig. 4, the length from the after end 
of the cradle over which a certain mean pressure per foot 
run must be applied to afford a reaction which will have 
the same moment as above described. Obtain similar 
lengths for other mean pressures, and plot the series of 
curves through the points so obtained (see Fig. 5). 
Note the points on these curves at which the reaction 
at the fore poppet becomes zero, as this gives the 
minimum mean pressure which is practicable. The 
highest point of the curve joining these points of minimum 
mean pressure gives the maximum, mean pressure 
which need be experienced if the crushing strips are 
suitably arranged. 

If the strips are arranged so that they will just begin 
to crush at the forward end of the bearing thus deter- 
mined ; and if they are arranged at the aiter end of the 
bearing, over the end of the groundways corresponding 
to this position of the vessel, so that they will give this 
pressure per foot run after having crushed sufficient 
to permit of this length of bearing ; the mean pressure 
per foot run over the whole length of bearing may be 
obtained by arranging the strips in between so that they 
will begin crushing at the proper pressure to give this 
mean pressure after crushing to suit the curvature of the 
vessel in this position. It is assumed in the diagram on 
Fig. 5 that a straight line variation will prove satisfactory. 

f we assume that the wedging up has adjusted the 
cradle so that no bending will occur to localise the 
pressures until] after the after end of the cradle has passed 
the end of the groundways, it will be seen that in the after 
poppets the pressure will be not much different from 
the mean pressure due to the weight of the vessel. In 
that part of the cradle, therefore, crushing strips can 
be to give only a slight margin over this mean 
pressure, say about 25 per cent., to allow for irregularities 
in the strips. 

The crushing strips can be arranged to give uniformly 
varying pressures between the after end of the cradle 
and the outboard end of the bearing for maximum mean 
pressures (shown uniform in the diagram) without causing 
the above determined maximum mean pressure to be 
exceeded, Between the inboard end of this bearing 
and the outboard end of the fore poppet bearing, an 
arrangement of strips to give uniform beginning of 
crushing would seem satisfactory. 

In order to determine with accuracy the maximum 
pressures over the way-end when crushing — are 
fitted as above outlined, it will be necessary to calculate 
the deflection of the vessel in several positions and plot 
the pressures corresponding to the crushing and spacing 
of the strips, as indicated in Fig. 5, to give the gt 
reaction and moment. The curve shown in Fig. 5 
represents the probable maximum pressures which will 
be camportenaet if the crushing strips are sufficiently thick 
actually to cause the sliding way to accommodate 
itself to the groundway. 

In Fig. 6 is shown in part the distribution of crushing 
strips which corresponds to the pressures shown on + 5. 
Four rows of 2-in. by 3-in. strips are shown in the fore 
poppet, one row is used where the height is limited, 
and two rows amidships and aft where there is sufficient 
height to fit them. 

One further condition needs to be mentioned. Although 
the crushing strips do not exert nearly as much pressure 
in returning to their original thickness as they do in 
being crushed, the recovery is appreciable, and there will 
be a considerable pressure exerted between the bottom 
of the vessel and the sliding way outboard of the end of 
the groundway. This pressure may be sufficient to 
break the sliding way if there is an appreciable crushing 
of the strips, as the sliding way has considerable rigidity. 
The excessive bending moment on the sliding way ma 
be relieved by cambering the last few feet of the ground- 
way. 





Controt or Buripine Bricks.—With a view to 
encouraging the industry to increase the output of 
bricks to meet the prospective demand, it is the intention 
of the Minister of Munitions, provided the present 
system of control continues, to maintain the present 
controlled maximum prices for a period of six months 
from January 1, 1919. 





THE Losses OF THE NORWEGIAN MERCHANT MARIN’ 
Dvurine THE WarR.—According to the figures eo tar 
available the losses of men and ships of the Norwegian 
merchant navy from the commencement of the war 
until the conclusion of the armistice between Germ any 
and the Entente, are as follow: 83) Norwegian vessels 
have been lost, with an aggregate tonnage of 1,238,297 
registered tons gross. Of this total, 652 were ste amere 
and motor veesels with an aggregate tonnage of 1,043.624 
tons and 179 more sailing vessels with an aggregate 
tonnage of 194,673 tons. Of the steamers, at the 
time of the loss, 32, with an aggregate tonnage of 48,€¢3 
tons, were requisitioned by the Britieh Government. 
About 1,120 lives have been lost through war casvaltics, 
in addition to which a considerable number of scaren 
have been wounded by the attacks. In addition to the 
above, 33 vessels with an aggregate tonnage of 68,988 
tons have been damaged, some of them seriously. ‘lhe 
Norwegian merchant navy on October 1 comprised 
3,266 vessels with an aggregate tonnage of 1,872,061 
registered tons gross. During October the numter of 
vessels was increased by six, but the aggregate tonnage 
decreased by 7,396, so on November | the figures were 





3,272 vessels with a tonnage of 1,864,655 tons. 
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CO-OPERATION IN ENGINEERING AND 
ALLIED TRADES. 


Dunrtne the period of transition from the manufacture 
of war material to ord: trade, some difficulty may be 
experienced by firms ha more orders on their books 
than they can readily d with, whilst there will be 
other firms having manufacturing facilities without 
orders to execute. In the national interests, it is 
essential that firms in these two categories should be 
brought into intimate touch as rapidly as possible. 

With this object in view, manufacturers in the 
engineering and allied trades who need the assistance 
of sub-contractors and who meet with difficulty in finding 
suitable firms to undertake their sub-contracts are 
requested to communicate with the ap capeeypernss 
Engineer of the Ministry of Munitions in the area con- 
cerned. Similarly, manufacturers having capacity avail- 
able with the necessary labour should notify the super- 
intendent engineer of their area. 

The superintendent engineers will give ebegy | <—S 
assistance to manufacturers in overcoming difficulties 
which may arise during the transition from war to peace 
manufacture. A list of the superintendent engineers 
and the addresses of the area offices is appended. 


Department of Engineering.—List of Superintendent 








Engineers. 
Area = Telephone 
No. Name. Address. Address. Number. 
1 r. G. H.| Pearl Build- | Munarea, 3814 Central. 
Clay ings, North-| Neweastle 
umberland- 
street, New- 
castle-on- 
Tyne 
2 |Mr. H. C.| 70, Spring- | Munarea, 8740/8 City. 
Buckmaster} gardens, Manchester 
Manchester 
% | Mr. H.C. M. | Quebec Cham- | Munarea, 5500 Leeds. 
Austen bers, Quebec- Leeds 
street, 
4 | Mr. A. A./ 111, New- | Munarea, 2700 Mid- 
Rowse street, Bir-| Birmingham! land. 
mingham a 
4e | Mr. G. 8.| 91, Queen’s- | Munarea, 5578/9 Not- 
Knocker tow Not-| Nottingham| tingham. 
m 
5 & 6| Mr. Selwyn | 3, Unity- | Munarea, 5090 Bristol. 
Grant street, Col- Bristo' 
lege - green, 
Bristol 
7 | Lt. Moberly | Room 114, | Mundepeng | Gerrard 540. 
Charing Cross SS. Ext. 712. 
— ndon 
bank- 
ment, W.C. 2 
8 | Mr. G, . Princes- Munarea, 9040 Central, 
Davidson street, Edin-| Edinburgh 
® | Mr. W. D.| 39, Elmbank/ Munitions, | 9880 Central. 
Kirkwood — Glasgow 
Ww 
10 | Captain C.| 32 assau- | Munarea, 4894 /6 
Ablett street, Dub- Dublin Dublin. 
a 
11 | Mr. A. W.| Coates Build-| Munarea, 578 Belfast. 
Brown ings, Castle- Belfast 
street, Bel- 
‘ast | 




















ProposeD Roap ImMprRovEMENTS.—The normal work 
of the Road Board, which was to a very large extent 
suspended during the war, is to be resumed forthwith. 
Owing to the lack of materials, transport and labourthe 
ordinary renewal programmes of the laghiway authorities 
have not, in the immediate past, been carried out in the 
case of a large mileage of roads. In some cases the 
authorities have carried forward the sums which but 
for the war they would have expended on the roads, 
whilst in other cases the opportunity was taken to reduce 
the rates in the hope, which we trust will not be 
justified, that aid will be refused to those who can be 
shown to be in no immediate need of funds and given 
to the less thrifty. Owing to the rise of prices the 
work to be done in restoring our roadways will cost 
much more than similar workin pre-wartimes. In view, 
however, of the urgency of this work and of the desira- 
bility of finding employment for demobilised men, it has 
been decided to distribute 10,000,000/. amongst the 
highway authorities for the benefit of the roads. Of 
this, 8,250,000/. will be found by the Exchequer, whilst 
1,750,000/, will be contributed from the Svok laaere- 
ment Fund. The Road Board will be charged with the 
administrauen and distribution of this grant. No 
highway authority will be entitled to a share unless they 
submit a statement showing that they are arranging to 
execute out of their own resources at least as large a 
programme of road work as in 1914. The Road Board 
state that it is desirable that the bridges on important 
roads shall be put in a fit state to carry heavy motor 
traffic and are prepared in approved cases to contribute 
one-fourth of the cost of such work as may be undertaken. 
The roads and bridges for which grants will be made 
will be selected by the Road in consultation 
with the local highway authorities. In some areas there 
are certain ‘‘ District’’ roads which the authorities con- 
cerned are anxious to have declared ‘‘ Main '’ roads, but 
have up till the present been unable to put into such 
a condition as would justify the county surveyor in 
granting the nece: certificate. The Road Board 
suggests that some of these roads may be suitable 
for reconstruction with the aid of the grant now proposed. 


NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Scotch Steel Trade.—Even were no other business 
available it would almost seem as if the production 
of the steel required for the shipbuilding yards alone 
would keep the steel works in the West of Scotland 
fully occupied for some considerable time to come, the 

rospects in the Clyde yards perhaps, having never 

en brighter. Without doubt the quantity of steel 
which will be needed for the constructional and repair 
work now on hand, not to mention the new contracts 
which are being booked almost daily, will make very 
serious demands upon the resources ot the manufacturers 
when taken in conjunction with the wants of con- 
structional engineers, boiler-makers, &c., who are also 
looking forward to an era of much business activity and 
prosperity. Plates and sectional bars are in great 
request and just as in the busiest days of the war every- 
thing produced is speedily absorbed. Steel-makers have 
quite a number of Government contracts still to complete, 
even although many of the orders, such as those for 
shells have already been cancelled. In accordance with 
the expressed desire of Government, and despite the fact 
that the export markets are much in need of supplies, 
no shipments will be permitted until the wants of the 
home consumers have been fully met. Some difficulty 
is still being experienced at the steel] works owing to the 
shortage of the coal supply, but with the release of 
miners from military service this should very shortly be 
overcome. The uncertainty of the future is a dis- 
turbing element to some minds, yet with care and judg- 
ment the readjustment may be safely overcome and the 
tide fully weathered. Pressure for delivery is 
an outstanding feature of the steel trade at the moment. 


Malleable Iron Trade.—While gradually slacking off 
from war work, malleable iron makers continue to 
be very busy and are well] booked up with good orders 
from ordinary mercantile consumers who have bad little 
consideration during the past four and a half years. The 
transition. period will be one of some difficulty; one 
contributory reason is the present shortage of skilled 
labour, another the fact that the advance of export 
rates has practically put out of court any hope of good 
overseas’ orders meantime. Would-be consumers are 
content now to “wait and see,” they are certainly 
unwilling to do business at the present figure, and feel 
that 20/. per ton for bar iron is just a trifle stiff. It is 
mooted in reliable circles that were natural conditions 
allowed to prevail, Scotland’s lost supremacy in the 
manufacture of malleable iron might speedily be regained. 


Pig-Iron Trade,—Considering the activity in the steel 
trade it is not to be wondered at that there is such a 
brisk and increasing demand for pig-iron of all grades. 
In every case the home consumer is getting the preference, 
the smelters showing little or no dispositicn to undertake 
overseas orders meantime. Some small lots, therefore, 
represent the shipments abroad, although constant 
inquiries are coming in from practically every quarter 
of the globe. The fact that subsidies will not be removed 
until the end of April has an influence all its own and 
reflects upon the business put through. 

Clyde Shipbuilding Pigures.—In connection with the re- 
issue of the quarterly returns of merchant shipbuilding 
made by Lloyd’s Register of i , it is imteresting 
to note the position taken by the = 4 yards. During 
the quarter ending September 30, there were under 

nited Kingdom 383 merchant 


construction in the 
tonnage of 1,746,953. Of these, 





vessels of a 
78 vessels were being built in Glasgow and 50in Greenock, 
the former responsible for 331,008 tons, the latter for 
271,080 tons. These figures, of course, do not include 
any Admiralty work. 





Non-Ferrovus Mertars Suspension Orper.—The 
Minister of Munitions has suspended until further notice 
the following Orders: The Copper (Sale or Purchase) 
Order, 1916, which prohibited dealings except by special 
permit. The Copper (Use in Manufacture) Order, 1916, 
which prohibited use in manufacture except for orders 
within Class A or B priority. The Copper (Control) 
Order, 1917, which took possession, with certain ex- 
ceptions, of all unwrought copper, including copper 
scrap and swarf, and also required returns. The Brass 
and Copper (Returns) Order, 1916, which required returns 
of output of brass or copper rod, tubing, sheets, &c. 
The Brass (Swarf and Scrap) Control Order, 1917, which 
took possession of (a) all yellow brass and cartridge 
metal swarf turnings and borings, (b) all yellow brass 
scrap resulting from the manufacture of war material, 
and also required returns. The Cupro-Nickel Scrap 
(Dealings) Order, 1917, which prohibited dealings except 
under licence. The Spelter (Control) Order, 1917, and 
the Spelter Control (Amendment) Order, 1918, which 
pochiateed dealing, &c., or use in manufacture except by 
icence and required returns of stocks, &c. The Lead 
Order, 1917, and the two Lead Control Amendment 
Orders, 1918, which took possession, with certain 
exceptions, of all pig lead, scrap lead and lead residues ; 
prohibited purchase or sale, &c., or use in manufacture 
except by licence ; required returns, and fixed maximum 
prices for such lead, manufactured lead, lead compounds, 
and used type metal. The Type Metal (Returns) Order, 
1918, which required returns of stocks from persons 
having more than lewt. The Minister of Munitions has 
also suspended until further notice the Tin (Dealings) 
Order, 1917, and the Tin (Dealings) Order, 1918, which 
specified tin as war material and prohibited dealings 
&c., or use in manufacture except by permit and required 
returns. The Minister of Munitions has, f r, 


8 ded the Chrome Ore Order, which prohibited 


de 





except under permit. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Weanesday. 
Iron and Steel.—There is small prospect of cLeap 
prices in any sphere in the immeaiate future. On the 
contrary, rates of raw and manufactured material alike 
show signs of consiaerable advance. ‘Lhe plan adorted 
by the Government of subsiaising makers to cover 
increase of cost in the matter of iuel and wages has 
resulted in an uncertainty and confusion as to the future 
of the trade, which has brought the steel market almost 
to a standstill. The withdrawal of the bounties on 
coke, basic iron billets, and finished steel on the cessation 
of hostilities would have caused such a sensational 
upward movement as to be impossible. An arrangement 
has accordingly been arrived at by which the stee) 
subsidies will come off on January 30, and those on 
pig-iron three months later. New prices have been 
fixed for steel as from January 30. Soft basic billets 
are advanced for the home trade from 101. 7s. 6d. to 
11l. 128. 6d., and hard basic from 11l. to 121. 15s. As 
pig-iron will have to go up on May 1, there is every 
oes on that date of a still further advance in stee). 
heffield manufacturers view the new control of the 
importation of raw and semi-manufactured materials 
recently adopted by the French and Italian Governments 
with grave anxiety. It provides that users of high-speed 
and crucible steel, in common with other materials, must 
submit their requirements to a bureau, whose duty it is 
to arrange for their supply from home sources. Con- 
sumers are debarred from placing their orders abroad. 
Both France and Italy during the war were assisted by 
our Government to develop the manufacture of such 
special steel as they had been importing from Sheffield, 
and now it is found the new works are equal to peace-time 
consumption, and there will be no necessity to buy trom 
abroad. Local firms who have for years enjoyed the 
considerable and valuable business connections with 
both the above countries are hardly hit. In many cases 
orders were in course of execution, and it is gratifying to 
know that arrangements have been made whereby the 
scheme will be suspended until such orders and con- 
tracts have been completed. A substantial amount 
of new work has come to hand during the week, and 
once the holidays are over good employment and steady 
business is assured. In most cases an extended vacation 
will be taken. Not only are the men in want of a long 
rest to recruit their exhausted energies, but in most ot 
the big works extensive repairs and replacements are 
nec From 13 to 14 days holiday will be the rule. 
Prospects for the New Year are favourable. Enormous 
inquiries are to hand for the heavier classes of steel, 
such as railway material and forgings. The call for 
crucible steel also continues steady and substantial. For 
engineers’ small tools, farm implements and parts, and 
all classes of tools used in builaing and excavation, the 
demand is enormous. Railway and shipping require- 
ments are also of a heavy scale. The overseas demand 
is steadily increasing, and would be higher but for the 
scarcity of shipping space. 
South Yorkshire Coal Trade.—The general situaticn 
r i hanged. No falling-off is noted in the 
demand for inland consumption. Best steam hards 
continue to be difficult to obtain, with home consun ers 
pressing forsupplies. Theshortage in tonnage has caused 
a chec consignments from Yorkshire pits to Hull 





:k in tl 
during the present month, to enable more ample supplies 
to be available for inland use, both for manufacturing 
and household purposes. Cobbles and nuts are firmly 
held, and here, again, consumers are experiencing 
difficulty in obtaining tonnages. ‘he demand for gas 
fuel is exceptionally strong. Many of the works are 
extremely short of supplies, and their reserve stocks 
sadly depleted. Slacks show an easier tendency due to 
the smaller demand from the cotton industry. Quota- 
tions :—Best branch handpicked, 27s. to 288.; Barnsley 
best Silkstone, 27s. to 27s. 6d. ; Derbyshire best brights, 
25s. to 26s.; Derbyshire house coal, 22s. 6d. to 23s. 6d. : 
best large nuts, 228. 6d. to 23s. 6d.; small nuts, 21s. 6d. 
to 22s. 6d.; Yorkshire hards, 22s. 6d. to 238. 6d.: 
Derbyshire hards, 21s. 9d. to 22s. 9d.; best slacks, 
188. to 198.; seconds, 16s. to 18s.; smalls, 138. to 14s. 





Tue Furr SHortace 1x Germany.—There has for 
some time past been a pronounced shortage of fuel in 
many parts of Germany, and various steps have been 
taken or are under contemplation to bring about a more 
rational distribution and an increased economy. With 
& view to the attainment of the former end the deliveries 
now take place according to what may be called an 
urgency scale containing four sections. four sections 
or es are to be supplied for as long a period as 
possible. The first grade comprises those purchasers 
who under all circumstances must have their full supply ; 
then comes grade 2, &., and none of the four pa hd 
may receive a larger quantity than that allotted to them. 
Works which have not been classified as being of military 
importance have hitherto had the greatest trouble in 
getting fuel, a state of affairs which tended to deteriorate 
rather than improve, and no remonstrances have been 
of any avail. The concerns doing war work were 
supplied with fuel, even under the most pronounced 
rolling-stock famine, the result nang that the former 
in many cases had to decrease their output. For 
domestic pw also the supplies have been in- 
adequate. With a view to possible emergency the 
Rhenich Lignite Syndicate has accumulated fair stoc ks, 
which now come in handy, and the supply of lignite 
briquettes from the Rhenish districts have been fairly 
satisfactory, whilst the deliveries of lignite briquettes 
from Central Germany have been very short. By way of 
economising it has been pro to reduce the lighting 
in Berlin, and to reduce traffie. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—A welcome further ste 

is announced in the direction of removal of official control, 
the intimation being made that priority certificates will 
no longer be required. Licences for export are, of 
course, still necessary. There appears to be no move- 
ment in the way of sanctioning shipment to neutrals, 
the needs of home customers and of the Allies being 
still too urgent to permit of exports to neutrals. Home 
demand is very heavy and deliveries would be large but 
for difficulties of distribution. On the other hand, ship- 
ments are light. The great bulk of the loadings are 
for France, but even to French ports shipments are on a 
reduced scale, and December pment promise to be 
very meagre. For home consumption, No. 3 Cleveland 
pig-iron, No. 4 foundry and No. 4 forge all stand at 95s. 
and No. 1 is 99s. ; whilst for export, No. 3 and the lower 
qualities are 145s. and No. 1 is 150s. 


Hematite Iron.—There is not a great deal to complain 
of as regards the East Coast hematite branch. Supply, 
though by no means plentiful, cannot be said to be 
unsatisfactory under the conditions prevailing. Urgent 
home needs are checking, to some extent, shipments to 
the Allies, but subject to difficulties of tr rt, works 
here are receiving regular supplies, Nos. 1, 2 and 3 are 
122s. 6d. for home use, and 172s. 6d. for export. 


Foreign Ore.—Buyers of foreign ore are a good deal 
in evidence notwithstanding consumers’ considerable 
stocks and the fact that imports against current con- 
tracts are coming forward well. “The large inquiry, 
however, does not result in a great deal of new business, 
but a feeling prevails that after the holidays expansion 
of trade may occur. 


Coke.—Coke, generally, is very scarce, but the heavy 
needs of the blast furnaces continue to be wonderfully 
well met, though some firms are receiving supplies from 
hand to mouth. As is usual before the Christmas 
holidays consumers are pressing greatly for delivery. 
Average furnace coke is 33s. at the ovens, and quality low 
in phosphorus 35s. 6d. at the ovens. 


Manufactured Iron and Steel.—There is very great 
activity in finished iron and steel. The transition period 
is not without its difficulties, but the principal firms 
have adapted themselves well to the altered conditions. 
Wholesale cancellation of Government orders has left 
them free to accept long overdue other business which 
is now offering in immense volume, and the outlook is 
regarded as bright and encouraging. Drgent needs of 
the shipyards, requirements of the railways, and demand 
for constructional steel are providing plenty of work. 
To home customers principal quotations stand :— 
Common iron bars, 141. 10s. ; steel ship, bridge and tank 
plates, 11/. 10s.; steel angles, 117. 2s. 6d.; steel boiler 
plates, 12/. 108.; chequer plates, 13/.; steel joists, 
11l. 28. 6d.; heavy steel rails, 10/. 17s. 6d.; and steel 
billets, 10/. 7s. 6d. to 111. ; and for export the following 
are among the principal market quotations : Common 
iron bars, 201.; steel ship, bridge and tank plates, 
161. 108. ; steel angles, 161. 2s. 6d.; steel boiler plates, 
171. 108. ; chequer plates, 18/. ; steel joists, 16/. 2s. 6d. ; 
heavy steel rails, 157. 108.; and steel billets, 13/. 10s. 
to 15l. 





Transport Inpustriat Councit.—The Motor Trans- 
port = yers’ Federation, with Major-General 8. 8. 
Long, C.B. (Lever Brothers, Limited), as chairman, 
and a very strong Central Council, representative of the 
various trade interests throughout the country, is 
actively interesting itself in the establishment of a 
Joint ustrial Council for the transport industry on 
the Whitley Report. It is recognised that the conditions 
of industry that now appertain at the conclusion of 
hostilities necessitate harmonious co-operation between 
those who organise and those who carry out the opera- 
tions, and the transport industry being vital to the 
prosperity of nearly every other industry should be 
among the first to be organised. Any owner of a goods- 
carrying commercial motor vehicle is eligible, and a cop 
of the prospectus can be obtained from Captain F. G. 
Bristow, General Secretary, Motor Transport Employers’ 
Federation, 83, Pall Mall, London, 8.W. 1. 





Tue Crystat Srructure or Ice.—The X-ray study 

of the crystal structure of ice by A. St. John (Proceedings 
of the National Academy of Sciences of the United 
States, July, 1918) was rendered difficult by the fact 
that the rays tend to melt and to sublime the ice. 
a first attempt to turn the difficulty the whole system was 
encased and cooled by ice and salt ; later a small ammonia 
machine was used which stopped the melting but not the 
sublimation of the ice ; finally the c is were encased in 
gelatin capsules, in which they could reserved for days. 
‘The isolation of a crystal ca difficulties. The 
prismatic commercial ice consists of distorted crystals 
— proved unsuitable for a ; from a layer 
of ice 2 mm. in thickness, produ pouring water 
into a pan, individual crystals could hhendip bo extracted ; 
finally ice was frozen out of a weak salt solution which 
yielded crystals with distinct cleavage planes. 
crystals were found to be hexagonal, as is generally 
assumed, and could be referred to four inter-penetrating 
triangular space lattices, and to two axes meeting at an 
angle of 120 deg. and a third axis vertical to the former. 
The side of the elementary triangle was found to be a = 
4-74, its height h = 6-65, and the ae between the 
planes in the crystal in the three directions were 
@ = 2-27, 2-37 and 3-32 respectively—all these dimen- 
sions being in 10~® em. units. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Local Markets.—There continues to be an acute 
shortage of coal on the market, and shipments, although 
fairly heavy, have had to be restricted. Inquiries are 
plentiful and pressing, but practically no coal is now 
released for shipment on private account. During the 
past week vessels have been waiting for supplies, but the 
desired quantity of coal is not forthcoming. The 
arrangement made for a cessation of work at those 
places where there was a contested election last Saturday 
naturally had the effect of curtailing outputs, but hardly 
to the extent feared. The arrangement come to was 
loyally observed, taking the coalfield generally, and in 
some districts the men volunteered to continue at work 
notwithstanding that they could have taken the day 
off. Satisfaction is expressed, too, that the miners have 
only asked for two days’ holidays at Christmas, and if 
work is generally resumed on the Friday, then the effect 
will not be as serious as has been expected. A good deal 
of coal—more than the average quantity—has been 
allocated for inland consumption. Sailings have been 
quite heavy, and cna has been diverted to other 
places with the result that to-day there was less con- 
gestion at the local docks than has been the case for 
some time past. 


Newport.—Shipments of Monmouthshire coals have 
been quite active, but vessels are still waiting for cargoes. 
Increased quantities of coal are being reserved for home 
consumption, icularly for the use of railways. ‘Lhe 
ow saod part of the outputs of the Eastern and Western 

alleys is now being allocated for inland trade, but 
despite this arrangement the shortage of coking smalls 
is acute. In the case of one or two undertakings it is 
stated that they are almost obliged to stop owing to the 
need for certain classes of coke, and they are pleading 
with the authorities for immediate deliveries. 


Organisation of Coal Exporters.—There was a large 
attendance of coal exporters yesterday when the founda- 
tions were laid of a South Wales Coal Exporters’ Associa- 
tion. The project has received the support of many 
of the most influential firms, and the initial proceedings 
yesterday were presided over by Mr. T. J han, 
president of the Cardiff Chamber of Commerce, and the 
first ten subscribers were empowered to act as a pro- 
visional directorate pending the completion of the 
necessary registration formalities. An impetus has been 
given to the movement owing to the pro d Italian 
State monopoly of coal imports, it being felt that it was 
now essential that coal exporters should band themselves 
together in order to give collective expression to their 
views, and to take concerted action in the defence of 
their interests. 


New Coal Board Chairman.—At a meeting of the 
Board of Conciliation for the Coal Trade of Monmouth- 
shire and South Wales, held at Cardiff yesterday, it was 
announced that the Coalowners’ Association had 
unanimously decided to appoint Mr. Evan Williams as 
the chairman of the owners’ side of the Board, in 
succession to Mr. F. L. Davis, who had resigned. The 
announcement met with general approval, and the 
Miners’ Federation president (Mr. James Winstone), on 
behalf of the workmen’s representatives, paid a cordial 
tribute to Mr. Williams as to the latter’s fitness for the 

ost. Though largely interested in the coal industry. 
Mir. Williams can hardly be said to be one of the magnates 
of the coalfield. While presiding over various com- 
mittees, however, he has displayed conspicuous ability 
and tact in the conduct of negotiations, so that he wae 
marked out for the well-deserved compliment now paid 
him. Mr. Williams presided‘over the committees dealing 
with the numberless issues arising out of the ing 
of the Minimum Wage Act, while during the period of the 
war he has presided at the weekly meetings of the 
Disputes Committee of the Coal Board—a machinery 
which was set up to deal expeditiously with disputes 
and prevent colliery stoppages—and he has had, there- 
fore, a training which specially qualifies him for the 
discharge of the duties which will devolve upon him in 
the important ition which he is now called upon to 
fill. The position carries with it a salary of 2,000/. 
per annum. 





Fioatine Erectrric Power Station—ADDENDUM.— 
In the description which we gave on 644 of our 
issue of December 6 of the floating electric er stations 
built to the order of the ve peteree of Water- 
ways and Docks, we omit to state that the builders 
of the barges themselves, and the contractors for the 
boiler-room equipments, were Messrs. R. ° 
Hawthorn, Leslie Co., of Newcastle-on-Tyne. 
There is no doubt that the experience of this well-known 
firm of marine engineers and shipbuilders contributed 
largely to the success of these floating power stations. 


Srocxs oF Non-Ferrovs Metars.—lIn order that the 
trade may know the position in regard to stocks of the 
important metals, the following particulars are published 
of the stocks (exclusive of old metal and scrap) in this 


The | country in the possession of the Minister of Munitions 


on December 1, 1918, viz.: Coppet, 27,530 tons ; spelter, 
G.O.B., 18,768 tons; spelter, refined, 6,544 tons ; 
aluminium, 10,215 tons; soft pig lead, 49,111 tons; 
nickel, 1,735 tons; antimony regulus, 3,303 tons. It 
is intended to publish, at monthly intervals, the stocks 
held on the firat day of each month. In addition to the 


above the Minister holds large quantities of scrap, 
mainly brass, of which it is impossible to give any figures 
at present. 


THE ARMISTICE AND THE WEST 
GERMAN IRON INDUSTRY. 


THERE is much misgiving in Germany as to whether 
any goods traffic can take place between the left and 
right banks of the Rhine, even supposing it to be possible 
concurrently with the return of war material and 
The cessation of the traffic means that the works on t 
left side of the Rhine will barely be able to receive the 
adequate amount of fuel from Rhineland and West- 
phalia to keep them going. A supply of coal and coke 
could only be obtained from the brikcken district. 
In Luxemburg the shortage of coke has already necessi- 
tated the closing down of a number of blast furnaces. 
At the same time the supplies of ore from Lorraine 
and the Longwy and Briey districts will no doubt come 
to a stop, which will seriously embarrass the Westphalian 
iron works. Much concern is felt in the huge mining 
and iron works to the north-west of Metz, which were 
mostly in full swing and which have now d un- 
damaged into the hands of the Entente. German 
shareholders, remembering the high-handed treatment 
of Belgian works of a similar character, are feeling very 


anxious. The south Alsatian textile industry was to a 
much ater extent under the control of French, 
or of French isers. The condition of the iron 


industries in the vicinity of Metz is repeated in the 

Westphalian unde in Luxemburg, at Esch, 
Riimelingen, &. Further south the occupied districts 
comprise the minin, f and iron industries of briic ken, 
Dillingen, Neunkuchen, &c. East of Lorraine numerous 
busy towns and hundreds of limited companies will be 
affected in a manner which may have far more than local 
effect. Suffices it to mention steel works like Krupp, 
Becker, Zypen-Wissen, &c., the machine he. 
motor and powder factories in Rhine , the left Rhine 
coal, lignite, iron and zine ore mining concerns, electrical 
and cable works, chemical and te undertakings, &c. 





RENEWED Surprinc Services FoR VLADIVosTocK.— 
We read in The London and China Telegraph that the 
ibility of an early renewal of regular communication 
y railway with the interior of Siberia has attracted the 
attention of the shipping world —_ at Viadivostock. 
The various steamship companies that formerly operated 
re steamers. between Vladivostock and Canadian 
and United States ports are considering the re-establish - 
ment of their services. ‘acific Railway is 
advertising the sailing of a steamer from Vladivostock 
for Vancouver. It is understood that if the business 
offering is maintained, this steamer will make Vladi- 
vostock a regular port of call, and that other steamers 
of this aay oe A will be sent to the port from time to 
time. The Robert Dollar Company is re-establishing its 
Viadivostock service by having a steamer call at the port 
on its eastbound trip from China. It is expected that 
the Blue Funnel Line of the Ocean Steamship Company 
will also have a steamer calling at Viadivostock as soon 
as one is available. With these three lines and the 
probability of other companies also entering the field, 
regular and frequent steamship communication between 
Viadivostock and the Pacific ports of Canada and the 
United States should soon be re-established. The Nippon 
Yuser? Kaisha has announced the intention of again 
operating its Vladivostock-Kobé service, which was 
discontinued last ee. Probably the Osaka Shoshen 
Kaisha will also add to its present weekly service with 
Teuruga by establiching regular sailings between Vladi- 
vostock and other ports in Japan. These Japanese 
services make possible the utilisation to a greater extent 
of the regular trans-Pacific lines for the shipment of 
merchandise to Siberia, the goods being transhipped at 
Japanese ports. 





A Fiicut From Carro To DELHI.—On page 688 of our 
last issue we gave a very brief account of a flight in a 
Handley-Page aeroplane, from Cairo to Baghdad, made 
by Major-General Salmond, R.A.F., Brigadier-General 
Borton, R.A.F., and Captain Ross Smith, A.F.C., with 
two air mechanics. Since then it has been announced 
that the flight was continued to Karachi, where the 
officers conferred with the Government of India regard- 
ing the organisation and establishment of the aerial 
route and service to India. The Handley-Page machine 
employed for this —— was the one which took an 
active in the operation against the Turks on 
the Palestine Front. The route flown from Cairo was 
by way of the following stages: D. , Baghdad, 
Bushire, Bandar Abbas, Charbah, Karachi, and the 
whole journey from Cairo to Karachi occupied 36 hours 
of actual flying time. The total distance of the route 
followed from Cairo to Karachi is 2,548 miles. It should 
be noted that this flight was undertaken in the ordinary 
course of aerial duty, and was in no sense made against 
time or for record-breaking purposes. General Salmond 
then continued his journey by air to Delhi, where he 
arrived at 3.30 p.m. on the 1 inst. The amount of 
organisation required for this trial trip was, of course, 
very considerable, and it is a notew tribute to the 
excellence of the arrangements made t no hitch of 
any kind occurred. Petrol, oil and spares depots were 
provided at pre-arranged points, and no difficulties arose 
to mar in any way the success of what must undoubtedly 
be a remarkable and historic flight, which is 





described those cencerned as a splendid augury for 
the British rm air service of the future. Some con- 
fusion having mtly arisen in the public mind in 


connection with the previous report of General Salmond’ 
flight from Cairo to Baghdad, it should be pointed out 
that Major-General W. G. H. Salmond, D.8.0., the 
General Officer Commanding the Royal Air Force in the 
Middle East, and not his brother, the General Officer 
Commanding the Royal Air Force in France, is the 





officer concerned. 
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consequent shortage of supplies, Newsagents will not 
have copies for ch t 8: therefore readers 
whe wish to be sure of obtaining * ENGINEERING” 
each week should place an order for the Journal 
with a newsagent or bookstall clerk. 
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OUR INDUSTRIAL PROSPECTS. 


WE well remember some thirty years ago that 
the head of one of our leading engineering colleges 
expressed himself as by no means in entire sympathy 
with a movement then active for a large increase 
in the number of technical schools of university 
rank. He observed that though the number 
graduating annually might be small, the supply of 
scientifically trained students of engineering was 
well in excess of the demand. Of course, had the 
development, in this country, of the heavy electrical 
industries been permitted by Parliament to proceed 
naturally and normally, the prospects of the technical 
graduate of that day might have been most 
materially improved. Instead of relying on other 
nations to do the thinking for us, we should have 
found openings and opportunities for many able 
young men of our own, to the very great benefit 
of the nation at large. To-day, as in 1890, there is 
again a popular outcry for further facilities for 
technical education, and it remains to be seen 
whether the public has learnt anything whatever 
by the experience it has gained during the past 
quarter of:a century, and whether it will, to its own 
great advantage, see that our economic conditions 
and policies are such as to foster a demand for the 
proposed enormous increase in the annual output 
of scientifically-trained engineers, chemists and 
biologists. 

Unless past practices and precedents are very 
substantially changed, the majority of the students 
from the enlarged technical schools will find it 
necessary to seek a career in some other field than 
that of our manufacturing industries. It may, 
moreover, be taken as certain that we shall not 
succeed in liquidating our enormous war debt 
without making the fullest possible use of such 
creative brains as the nation may be fortunate 
enough to include amongst its population. Ad- 
mittedly geniuses are rare, nor will genius readily 
develop in inappropriate surroundings. To secure 
the development of one great artist requires the 
backing of a society in which art is pursued by 
many who are not great artists. Shakespeare stood 
supreme amidst a crowd of lesser literary lights, 
and George Stephenson grew up in a Northern 
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To ensure that the men of exceptional talent, who 


1| will be required for the recreation of the wealth 
,| destroyed during the past four years, shall be 


forthcoming, prospects of a reasonably successful 
career must be open to men of less striking abilities, 
who will in fact be required to attend to the in- 
dispensable, though it may be uninspiring, common 


722 | round and daily task. 


How in the past have the prospects of the average 
young engineer compared with those of his peers 
in other professions? Some interesting data on 
this head were given by Mr. W. Price Abell in his 
recent address to the Derby Society of Enginee:s. 

He stated that the education of a doctor extended 
over five or six years and cost about 1,000/. After 
completing the course, 99 per cent. of the medical 
graduates have been, Mr. Abell says, certain of 





employment at incomes beginning at 2001. a year 





and rising to an average of 500/. per annum at the 
age of 30. One medical man in a thousand makes 
an income of the order of 5,0001. a year. The 
clergyman’s education costs, Mr. Price Abell stated, 
some 3001. to 800/., and on completion employment 
was certain at an income ranging from 150I. at the 
outset to an average of 220/. a year at the age of 35. 
There are about 40 prizes open to clergymen 
bringing in incomes of 5,0001. to 15,0001. a year. 
A solicitor’s training, Mr. Price Abell continued, 
costs from 300/. to 800/. to procure, and there is a 
99 per cent. chance of subsequent employment at 
rates running from 100/. to 2001. per annum in the 
earlier years, with an average income when beyond 
30 of 3007. per annum. The large prizes are more 
numerous than in the medical profession. 

In the case of the engineer, Mr. Price Abell said 
that, taking both premium and non-premium pupils 
together, the chances for an engineer (not including 
of course mere craftsmen) are represented by the 
following table :— 


£ 
per annum. 
1 per cent. will make over... . 1,000 
1-5 per cent. will make over «. 6500 
4-5 per cent. will make over ove ». 300 
4” * w cent. (serving abroad) will make over 300 
37 per cent. will make over gee a 200 
37 per cent. will make less than... +» 200 
Further, as matters stood before the war, every 


advertisement of an engineering post having 
attached to it an income of 200/. to 800/. per year, 
brought in over 200 applications. If, as is proposed, 
the output of qualified engineers is to be greatly 
increased, then unless conditions are very materially 
altered no positions will be available for the majority, 
and salaries for highly qualified men will be liable 
to fall to a limit with which even the Treasury, 
with its ingrained contempt for “ stinks” and every 
kindred pursuit, might express itself as satisfied. 

Experience during the past four years has very 
conclusively demonstrated that the accountant’s 
so-called “ non-productive ” expenditure may, with 
great profit, be greatly increased. That our women 
folk have made every variety of munition, from 
complicated machine guns up to 9-2-in. shells, 
has been possible only because much more thought 
than ever before in the history of British industry 
has been expended on the study of industrial pro- 
cesses. In principle, if not in details, the Taylor 
conception of scientific management has been 
widely adopted. Technical staffs have been in- 
creased far beyond the proportions common in 
pre-war days, and this has rendered it possible to 
determine and instruct the operative in the most 
effective methods of work. Much thought has been 
expended in subdividing up complicated processes 
into a few simple elements, and each of these 
elementary processes could, it was found, be rapidly 
mastered by wholly unskilled Jabour. Some entirely 
new methods and tools have also been developed 
and have contributed their quota to the astonishing 
output of our shops during the past critical years. 

For this extraordinary industrial development the 
aid of the skilled engineer has been a first essential. 
The demand for his services has been such that 
engineering has become for the time being perhaps 
the best paid of all the professions, at least so far 
as the average man is concerned. Many of our 
leaders have, of course, made great personal sacrifices 
—giving their invaluable services either gratuitously 
or at much below the market value. 

Wealth has been defined as consisting of exchange- 
able values. At the present moment the exchange- 
able value of the intensified output of our factories 
is high in a certain limited though strictly temporary 
market. When this market fails, are these great 
engineering shops and steel works to be closed down, 
or is the nation prepared to consider without 
prejudice, or parti pris, whether by an appropriate 
economic policy it may not prove feasible to keep 
these great workshops nearly as active in the arts 
of peace as they have been in those pertaining to 
war ? 

A wise decision wil] need the consideration of all 
the factors involved in the question and not merely 
of those immediately obvious, such as are com- 
monly alone considered by the materialistic school 
which has been predominant in the past. To the 
importance of the imponderables involved, Mr. 
Price Abell devoted much of the second portion of 
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his address. An illuminating commentary on the 
fatuousness of the ancient watchwords was published 
in The Times on October 29 last. On no point 
was the materialistic school more insistent than 
on the advantage of purchasing in all cases in the 
cheapest market. This maxim, as The Times report 
observes, clearly commended itself as wholly beyond 
dispute to the high German official who, in answer 
to a Polish complaint that the Huns by carrying off 
their machinery had paralysed their industry, 
smilingly said: “Gentlemen, what do you want 
with industry? You can get it cheaper from us.” 

Another favourite and oft-quoted maxim is that 
every nation should confine its attention to making 
those things for which its natural conditions are 
best adapted. The thesis sounds supremely inde- 
feasible; but the human mind, no matter what 
Plato and his followers have asserted to the con- 
trary effect, is quite incapable of arriving at truth 
by mere reflection. Unless constantly checked by 
& comparison between deduction and experience it 
arrives at the most bizarre conclusions, as was 
exemplified by the fantastic speculations of the 
medigval philosopher or of our modern politician 
economists. and social reformers. If in place of 
delightedly reflecting on the impregnable logic at 
the base of such a maxim as quoted above, our 
would-be guides would endeavour to find out how 
things actually do happen, the national well-being 
would materially benefit. 

Switz rland, for example, has neither coal nor 
iron, and her water power is relatively expensive to 
develop. Were our theoreticians as right as they 
claim, this country should be the very last in the 
world to develop great engineering industries, vet 
she has most successfully accomplished the feat. The 
Bosch magneto, of which the pre-war supply to 
this country was valued at some 700,000/. annually, 
was produced in a district with no natural advan- 
tages, and where the population was previously 
almost wholly unversed in the industrial arts. 
The cheapest motor car in the world, again, is 
produced by the dearest labour, and in a country 
where high protective tariffs have been a settled 
policy for years. Instances of this kind show that 
it is no easy matter to say a priori whether or no a 
particular area is suitable for developing a particular 
trade. The truth can only be found by making 
the attempt. 

It has now been proved, for example, that tungsten 
can be reduced from its ores as successfully in 
Britain as it was in Germany, yet our politicians 
maintained an economic policy which made it 
possible for Hunland to establish an absolute 
monopoly of the supply. Although the metal was 
extracted from ores derived from sources within 
our Empire, our steel makers had to take their 
supplies of the metal from the German monopolists, 
and .this supply was strictly limited in quantity 
and subject to many restrictions as to use. The 
British Empire supplied the muscle and brawn by 
which the ore was won and transported. The high- 
grade work was done wholly within the Fatherland. 
The success with which the deficit was made good 
when the German source was sealed, showed that it 
was not want of technical ability which had pre- 
vented the establishment of the industry here. 





THE POWER RATING OF INTERNAL- 
COMBUSTION ENGINES. 

THE question of the power rating of internal- 
combustion engines is one to which much less 
attention has been given than is merited by the 
importance of the subject. The rating of any 
engine depends in measure upon the characteristics 
of its manufacturer. A cautious and conservative 
manufacturer will list an engine with a fair margin 
of power either to prevent undue disputation under 
circumstances that may arise after installation, to 
provide for inaccuracies in measurement of power 
on site, or to give conditions of maximum reliability 
in service, and so to promote goodwill and to foster 
& relationship conducive to obtaining repeat orders 
and increase of business. 

To rate an engine at too high a power will lead 
almost inevitably to numerous troubles, unless 
fortunately, the duty demanded of engine be less 
than the rating, which circumstance will only 
occasionally occur. On the other hand, an internal- 


combustion motor should not be rated at so low a 
figure that its average performance will be at 
considerably less than maximum efficiency. There 
is little temptation to adopt this latter course 
since not only would the engine be constrained to 
op2rate normally at considerably less than maximum 
efficiency but its size and: weight would preclude 
its price from coming within desirable, competitive 
limits. 

With internal-combustion engines the curve 
equating power and efficiency is fairly flat between 
quite wide limits, and so gives the manufacturer 
@ certain range over which to list the power output 
of his engines. A further consideration, especially 
where, for commercial reasons, a wide margin of 
power cannot be adopted, is the type of duty 
demanded of the engine. Certain types of prime 
movers, for instance the petrol engine for motor 
cars, is only called upon to develop its full power 
in normal running; i.e., trials and racing work 
excluded, for relatively short periods and very 
intermittently. Thus we have the rating for 
instance, 30 h.p. to 40 h.p. 

With internal-combustion engines the power 
which can be continuous.y developed is considerably 
less than that which can be sustained for short 
periods of overload, so that an engine on inter- 
mittent loading can be rated higher than an engine 
at constant full load. Marine engines and to a 
lesser extent, aero engines may be said to operate 
almost continuously at full load. 

With aero engines the power when flying is 
limited by the rarity of the atmosphere at the altitude 
of flight, this restricting the amount of oxygen to 
support fuel combustion that can be drawn into the 
working cylinder per working cycle. 

A further factor is, that with careful tuning up 
under test-bed conditions, an engine can be made 
to develop for long periods an output that unde1 
normal conditions of working, it would be dangerous 
to demand for other than very short periods. This 
statement calls for further explanation. 

The maximum power that it is safe to develop 
continuously with an internal-combustion motor 
is determined in many types, such as the Diesel 
engine, by the cylinder which is developing the most 
power. Thus in a four-cylinder engine, suppose, 
as may well be the case, the cylinders are developing 
powers in the ratio of 0-8, 0-9, 1-0 and 1-1; the 
engine is developing altogether a power represented 
by 3-8 and one of the cylinders is developing 
10 per cent. overload. If with careful tuning the 
powers were 1, 1, 1, and 1, the engine would give 
out power represented by 4 without any cylinders 
being overloaded. If it is possible under ordinary 
working conditions to get conditions of power per 
cylinder represented by 0-8, 0-9, 1 and 1-1, it 
would be preferable to rate the engine at 0-7, 0-8, 
0-9 and 1, or 3-4 total power, although it may 
develop on the test b d with absolutely satisfactory 
results power equivalent to 4, or some 17 per cent. 
above the rated power. 

The foregoing conditions only operate where the 
quantity of air or mixture drawn into the cylinder 
does not constitute the limiting factor as is some- 
times the case, as, for instance, with petro! engine, 
where the designed diameter and lift of the inlet 
valves are restricted to this end. Early difficulties 
of rating with petrol engines for motor cars led the 
authorities to adopt for rating and taxation a 
formula depending on cylinder diameter and number 
of cylindeis, disregarding speed of :revolution or 
length of stroke. Such a course led inevitably to 
increased stroke/bore ratios, high speeds of revo- 
lution, and high volumetric efficiency. 

The chief difficulty on the subject of rating of 
engines has been in connection with the making of 
comparisons of weights, sizes, prices of various 
engines, &c. On comparing engines by two different 
makers of the same number of cylinders, same stroke 
and speed of revolution, one will have a cylinder 
diameter, say, of 10 in. and the other of 11 in. 
Whether is this difference in size due to a more 
cautious policy towards higher reliability in the 
case of the maker of the 11-in. diameter cylinder, or 
to higher efficiency and better design in the case 
of the 10-in. diameter cylinder? A very careful 


specification and complete trials wil! probably 





go far to supply an answer to this question, yet the 





factor of tuning up and the latent liability of the 
two engines for getting out of tune under working 
conditions can only be proved under actual working 
conditions. Other factors being equal, the engine 
with the cylinder of lesser diameter will be the 
smaller, lighter and the cheaper. 

Quite r cently an elaborate comparison of two and 
four-cycle Diesel engines was made in which the two- 
cycle was credited with the maximum performances 
attained on the test bed, as against the results 
achieved under norma! full-load running conditions 
at sea, in the case of the four-cycle engine. More- 
over, the power loading of the four-cycle examples 
chosen was conservative and allowed a very con- 
siderable margin for contingencies. With internal- 
combustion prime movers, and especially for marine 
work where full power is almost continuously called 
for, a small increase in speed of revolution of the 

ropeller is accompanied by a disproportionately 
rge increase in power, and where conditions of 
supervision of running, adjustment and overhaul 
at sea are less favourable than on land, a certain 
substantial margin of power is most desirable. 

Whilst experience has clearly shown the conse- 
quences of the errors of the past in rating engines 
at too high a figure, it would be most detrimental 
to progress in design to impose any limit on 
ingenuity and to restrict in the slightest way the 
just rewards of increased efficiency and improved 
performance by attempting to formulate a standard 
of rating for any of the main types of engines now 
built, yet it were better for manufacturers to cut 
the price of the engine to the finest limits rather 
than the dimensions, and for buyers to insist on such 
tests as would clearly prove the ability of the engine 
to stand up to its work. The rating and the normal 
load should be less than can be maintained ‘con- 
tinuously on the test bench, by a certain percentage 
depending on the type of duty required, and the 
largest percentage should be allowed for such duty 
as is called for from marine engines. 





THE RAILWAY PROBLEM. 

Mucx has happened since last we exhaustively 
reviewed the problem of the future of railways in 
the United Kingdom. Then [see ENGINEERING, 
August 24, 1917, page 208] we came to the conclusion 
that railway shareholders and employees would 
favour nationalisation or State financial control and 
guarantees. On the other hand, traders and the 
travelling public would probably come to the con- 
clusion that State management would be less effi- 
cient than private ownership, while Government 
patronage and political influences would be likely 
still further to prejudice their interests. The correct- 
ness of these conclusions has since been demon- 
strated. The recent announcement by Mr. Winston 
Churchill that the Government has definitely made 
up its mind to nationalise the railways, caused rail- 
way stocks to be advanced:in price, thereby showing 
that shareholders’ interests are regarded as inclining 
towards the sale of their property to the State. 
Railway employees having repeatedly “tasted 
blood ” at the hands of the State, are now whole- 
heartedly in favour of State ownership. On the 
other hand, there are numerous indications that 
traders and the public are awakening to the fact 
that commercially-run, privately-owned railways 
were actuated by a greater desire to give their clients 
the best possible service, and were generally more 
considerate, than are the controlled railways of 
to-day; and they argue from this that State rail- 
ways—with State bureaucratic methods and lack 
of enterprise—may not be a consummation to be 
devoutly wished. One thing we regard as proved 
to demonstration, viz., that the whole facts of 
the situation must be set before the public in order 
that the Government policy and methods may be 
known and appreciated before the State is com- 
mitted one way or the other. That so important an 
announcement as was made by Mr. Winston 
Churchill should have been the result of a casual 
question at a political meeting is little short of a 
public scandal. Surely a matter affecting so colossal 
a deal as the purchase of property valued at some 
£1,300,000,000, demands more serious treatment, 
even in these days when expenditure has been on 
so large a scale that people talk glibly of millions 
when a short time ago they would have hesitated 
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to deal in thousands. For our part, we regard what the men have ascertained the differences existing 


has happened during the election period as con- 
veying a very serious warning of what would happen 


in the event of railways being nationalised. We 


have seen the concession of an eight-hours’ day to 
railwaymen ; a promise of cheaper fares, and the 
withdrawal of restrictions ; and the statement that 
the Government policy was the nationalisation of 
railways. All this as part of the Government 
election campaign, or associated with it. 

_ For our part, we feel that there has been so much 
Socialistic talk on the subject of the railways that 
it is very desirable to let the light of common-sense 
shine upon the question. To this end, there is a 
serious need of information. Some we are able to 
give, more especially in regard to the labour position, 
but much data can only be furnished by the railways 
—presumably through the Railway Executive 
Committee—or the Government. As regards the 
latter, it will be our object to show what is needed 
before any business man could form a sound con- 
elusion on the merits of the case. One thought, 
however, lies on the surface ; it is that between the 
demands of the men on the one hand, and the 
control of their property by the Government on the 
other, railway shareholders wil] need to bestir them- 
selves if they are to secure general acceptance of 
the undoubted fact that, despite all that has hap- 
pened, they are owners of a very valuable property. 
They and their trustees—the various boards of 
directors—must indicate to the public and the 
Government that an enterprise which before the 
war secured a revenue of £139,451,000 in a single 
year—an amount which is said to have been vastly 
exceeded during the war—cannot be reduced to a 
non-dividend paying basis, so long as there are two 
sides of an account to operate upon. Therefore, it is 
not a case for going “cap in hand ” to the Govern- 
ment, but of demanding fair and just treatment on 
the basis of a publicly stated proposition. 

We may first consider the labour situation. 
Labour has made hay during the war. This is 
true generally, but especially so as regards railways. 
Moreover, in view of the taking over by the State of 
the contro] of the railways, it was a perfectly simple 
matter for the trade unions to exploit the situation. 
For years before the war, the Amalgamated Society 
of Railway Servants (now the National Union of 
Railwaymen) and the Associated Society of Loco- 
motive Engineers and Firemen had demanded 
recognition. The threatened strike of 1907 was 
really a question of recognition ; it was not secured, 
but as an alternative there was established a 
conciliation and arbitration scheme. It was to have 
remained in force for five years, but the various 
disturbances not indirectly the result of the hot 
summer of 1911, gave an opening for a strike, the 
outcome of which was the revised (or 1911) railway 
conciliation scheme. This, however, did not afford 
the unions complete recognition, but merely opened 
the door to the appointment of a trade union official 
as secretary of the men’s side of a conciliation board. 

The 1911 scheme was open to revision at the ex- 
Piration of three years, and in November, 1913, the 
men’s side of practically all the conciliation boards 
in the country gave notice to determine the scheme, 
this being a necessary preliminary to agreeing to a 
new scheme. The notices were to expire in 
November, 1914, and during the summer of that 
year a committee of general managers of railways 
met representatives of the National Union of 
Railwaymen and of the Associated Society of Loco- 
motive Engineers and Firemen, and succeeded in 
agreeing a new scheme. Then came the war and 
all that it involved. All parties realised that it was 
undesirable to introduce new machinery in the 
circumstances, and a truce was It was to 
the effect that the 1911 conciliation scheme was to 
remain in force, and that the men’s side of the 
boards on each of the several railways should con- 
tinue to act, but they were really deprived of power 
by a clause that: “It was further agreed that all 
existing contracts and conditions of service shall 
Temain in operation and that no new agreements 
shall be made by the companies either with deputa- 
tions or conciliation boards during this suspensory 
period.” In the light of all that has happened, 
there is no doubt that unrest was caused by this 
stereotyping of conditions of service. During the war 





between conditions of employment on the various 
railways, and there have been innumerable efforts 
on the part of individuals and the Associated 
Society of Locomotive Engineers and Firemen to 
effect changes, despite the truce agreement. More- 
over, not only did the truce render the conciliation 
boards impotent, but the individual companies also 
were deprived of all power to vary the terms of 
employment of their men. We do not know by 
which side the truce agreement was drafted, but it 
was the best charter ever given to a trade union. 
Originally terminable on six weeks’ notice, it was, 
in October, 1915, made operative so long as the 
war bonus agreements lasted, and these, in turn, 
were to last “ until notice shall have been received 
by the railway companies from the Jsovernment 
determining the present contro] agreement, and 
thereafter shall be subject to determination on one 
month’s notice on eithér side.” To anticipate events, 
we may remark that this linking-up of the truce 
with Government control really constituted an 
impossible situation. Sir Albert Stanley promised 
that the control should be prolonged to enable the 
Associated Society of Locomotive Engineers and 
Firemen to bring forward a request for a shorter 
working day—yet the granting of a shorter working 
day represented an alteration of conditions of 
service, and, therefore, a breach of the truce agree- 
ment ! 

As the war proceeded and the cost of living 
advanced, the trade unions of railwaymen appealed 
for a war bonus. At first a committee of general 
managers negotiated with the unions, the then 
opinion being that the Railway Executive Com- 
mittee were not entitled to interfere in a matter 
affecting the remuneration of the employees. 
Indeed, even the Government declined to be financi- 
ally responsible for the whole of the first war bonus, 
and required the railways to bear 25 per cent. of 
the cost out of their own funds. Gradually, how- 
ever, the Railway Executive Committee constituted 
themselves the negotiating authority, and the war 
bonus (now war wages) has been progressively 
advanced, until to-day it amounts to 33s. per week 
to men of 18 years of age and over. Here is a state- 
ment of the various war bonus or war wage agree- 
ments :— 


Amount Granted to 


Date Adult Males, Age Total. 
Operative. 18 Years and Over. 
Feb. 1915 2s. or 3s. war bonus 28. or 3s. war bonus. 
Oct., 1915 38. or 28. war bonus 5s. war us. 
Sept., 1916 5s. war bonus 108. war bonus. 
April, 1917 5s. war bonus ... 158. war bonus. 
Aug., 1917 Warbonusconverted 15s. war wages. 
into war wages 

Nov., 1917 6s. war wages 21s. war wages. 
April, 1918 48. war wages 258. war wages. 
Aug., 1918 58. war wages 308. war wages. 
Nov., 1918 3s. war wages 338. war wages. 


The last advance of 3s. was given under a sliding 
scale arrangement, which will govern future changes. 
The basis is the Board of Trade statistics of the 
increase in the cost of living, 110 per cent. being 
regarded as equated by a war wage of 30s. per week. 
This applies to the bulk of the staff other than 
salaried staff and shopmen. Of these, the former 
have been given the same bonus as the men, while 
the workshop staff have been given general advances 
similar to those awarded hy the Committee on Pro- 
duction to employees in the engineering and foundry 
trades, under the agreement for periodical review 
of wages. 

As we have already explained, the basis of the 
various war advances was the truce agreement, 
whereby conditions of service were to be stereotyped 
during Government control of the railways. It was 
in opposition to the truce that the Associated Society 
of Locomotive Engineers and Firemen created a 
situation in August, 1917. They had presented a 
National programme of demands, including an 
eight-hour day, and threatened a strike. This was 
the subject of a proclamation, and there was no 
strike. But the President of the Board of Trade gave 
a pledge on behalf of the Government, the War 
Cabinet and himself “to continue the present 
contro] of the railways for a time after the cessa- 
tion of hostilities, so that there would be an oppor- 
tunity afforded within one month to bring forward 
a request for a shorter working day while the rail- 





Ways were under control, and that any reasonable 
request for a shorter working day would have the 
immediate and sympathetic consideration of the 
Government.” There can be no doubt that Sir 
Albert Stanley used the expression “cessation of 
hostilities” as synonymous with “declaration of 
peace.” Yet the signing of the armistice was made 
the occasion of a demand for fulfilment of the 
pledge. Again, a strike was threatened ; Sir Albert 
Stanley returned hastily to London from his elec- 
tioneering, and the startling announcement was 
made recently that : 

(1) The principle of an eight-hour day for all 
members of the wages staff has been conceded 
and is to come into operation February 1. 

(2) All existing conditions of service to remain 
unaltered pending the decision of a committee to be 
set up as soon as possible to review wages and other 
conditions of service of railwaymen in Great Britain. 

This agreement was made with the Associated 
Society of Locomotive Engineers and Firemen and 
the National Union of Railwaymen. The Govern- 
ment have taken upon themselves to alter funda- 
mentally the conditions of service of railwaymen, 
despite the truce agreement. We believe that the 
railway companies and the Railway Executive Com- 
mittee were not associated in any way with the 
negotiations, although their financial interests are 
so greatly involved. Moreover, the agreement 
refers also to wages and other conditions of service 
which are to be investigated by a committee. This 
raises the question whether the railway conciliation 
scheme is to be abolished. It could be of little 
practical use during the operation of the truce 
agreement. If the Government are now intent upon 
reviewing railway wages and conditions of service 
the conciliation boards will be further deprived of 
their functions. The trade unions have claimed 
the right to terminate the truce‘and the National 
Union have actually given notice of their desire to 
do so. They have also thrown over the amended 
conciliation scheme which was negotiated in July, 
1914, thereby also breaking another agreement, 
viz., the war bonus agreement of October, 1915, one 
clause of which was: “Upon receipt by either 
party hereto from the other of notice to determine 
this agreement the amended Conciliation Board 
scheme referred to in the minutes, including notes 
thereto, of meetings of the parties hereto on July 8, 
9, 13, 17 and 22, 1914, shall come into operation.” 

Sufficient has been said to show that an extremely 
complicated situation has been created. The 
Government have rashly intervened in a matter that 
ought to have been settled by the railway officials : 
their ignorance of railway conditions is apparent by 
the fact that the principle of an 8-hour day has 
been adopted, instead of a 48-hour week. If they 
now proceed to review conditions of service it is 
safe to predict that the trade unions will score. 
Mr. J. H. Thomas has said: “There were many 
outstanding questions yet to be settled relating to 
wages and conditions, the first of which is uniformity 
for all grades. This problem is rendered less 
difficult by the official statement that the railways 
are not going back to private ownership. That 
means that the railways will not be run for private 
profit—which had the consequence that some 
systems were starved while others were well supplied 
—but rather with the object of developing the 
country as a whole.” This is all very well, but the 
country will do well to consider carefully whether 
the State or the railwaymen will have the best of 
the bargain if the railways are nationalised. The 
pre-war wages bill amounted approximately to 
47,000,0001. The war bonus and war wage grants 
are estimated to cost 50,000,000/., and the 8-hour 
day 25,000,0001. Vicarious benevolence of this sort 
should give the taxpayers pause. And the end is 
not yet. The National Union of Railwaymen have 
presented the following programme of demands :— 

LEICESTER PROGRAMME OF NATIONAL UNION OF 

RAILWAYMEN. 


1. Hours.—That 8 hours constitute a working day 
and 48 hours a working week. 

2. Wages.—That all advances given as war increases 
be converted into permanent wages. 

3. Guaranteed Day and Guaranteed Week—That a 
guaranteed day and a guaranteed week be established 
on all railways. 

4. Overtime.—That double time be paid for all over- 
time. 








718 


ENGINEERING. 


[Dec. 20, 1918. 








5. Sunday Duty.—(Between 12 midnight Saturday and 
12 midnight Sunday.)—To be paid for at the rate of 
double time. Sunday duty to be independent of the 
guaranteed week. 

6. Night Duty (6 p.m. to 6 a.m.),—That night duty be 
paid for at the rate of time and a half. 

7. Piece Work, Tonnage and Bonus Systems.—That all 
piece work, tonnage and bonus systems be abolished. 

8. Mileage System.—That on those systems where 
locomotive men at present work under a mileage clause, 
120 miles to constitute a day’s work on passenger trains 
and 96 miles on goods trains ; all mileage over and above 
this to be paid for at an equivalent rate. 

9. Rest.—That the period of rest between each turn of 
duty be not less than 12 hours. 

10. Hybrid Grades.—That hybrid grades be abolished. 

11. Standard Rates of Pay.—That conditions of service 
for railwaymen be standardised upon all railways in 
the United Kingdom. 

12. Management of Railways.—That there be equal 
representation both national and local, for this union, 
upon the management of all railways in the United King- 
dom. 


The clerks, too, are indicating their intention not 
to be left behind in the divisicn of spoils. The 
Railway Clerks’ Association programme seeks to 
secure a general standard scale of minimum 
salaries, ranging from 701. a year for a youth of 16 
to 2301. for a man of 28. For station masters, 
agents, and the more responsible positions the 
Association asks for rates from 250/. to 1,000I. 
As to hours, they claim a werking weck of 38 hours 
for day duty, and 34 for night duty, with overtime 
at time and-a-half, and Sunday and holiday duty 
at double time. The Association also demands 
full recognition. 

We venture to predict that the result of Govern- 
ment negotiations on the basis of these programmes 
will be most unfortunate. The companies know the 
strength of their individual positions and ought to 
negotiate settlements. They also know the financial 
position, a matter to which we shall refer in our 
next issue. 





THE FOREMAN. 

MEN are to a very large extent the product of 
their environment, for while their initial bent can 
never entirely be overset, it is experience which 
moulds them. Out of the sum total of environment 
it is avocation which is the most dominant in the 
production of the finished human article. This is 
especially true in mechanical and engineering trades, 
and each subdivision hall marks the individual so 
that by certain peculiarities he may be recognised. 
Men’s view points differ by reason of occupation and 
their precise rank. Things which to one rank 
in industry are negligible factors are prominent, 
if not dominant, in another. The skilled mechanic 
probably never gives a thought to the particular 
problems of the draughtsman; no one but the 
unenviable man himself troubles overmuch as to 
the problem of the hour of the works manager. 
Each in his sphere has to meet and overcome 
difficulties and surmount obstacles to the one 
common end of production. 

Taking all ranks into review it is probable that 
the office of shop foreman affords the greatest 
opportunities for development while, for the same 
reason, his job is the most perplexing. He occupies 
a neutral territory intermediary between man and 
management, and his work is never under any 
circumstance a sinecure. It is a little curious that 
a post as shop foreman should be a blind alley 
occupation, there are few men whose training is 
more intensive or upon whose shoulders more 
depends. Yet the’ job does not seem to attract 
ambitious men, and few responsible producers can 
include experience in the capacity indicated among 
their qualifications ; it would perchance be better 
in many respects if they could. 

It was F. W. Taylor, of scientific-management 
fame, who first pointed out the facts, and since his 
pioneer work in well organised establishments the 
multitudinous responsibilities which formerly rested 
upon the shoulders of the shop executive have been 
lessened, Yet for all that sufficient remain to leave 
the foreman more or less the pilot of production, 
the most useful and the most abused of all men in 
mechanical factories, 

Mr. Taylor once occupied the post himself, and 
can therefore speak with knowledge. It was the 
experience gained by a man of first-class mental 
calibre which led to the startling alterations now 


known as scientific management. The opportunity 
afforded was more or less unique, and until Taylor 
came upon the scene the fact that a foreman of 
really good type was the focal point of production 
went unregarded by those over him who should 
have been qualified to judge. Not that every 
foreman is a genius; most are fallible men. But 
the intrinsic value of their activities is immense 
and might be more regarded even than they now are. 
When Taylor began to reorganise he split the 
foreman into eight separate activities, and that his 
work can be so divided and sectionalised 
volumes as to its complexity. Even now, while it 
is commonplace and usual to find well organised 
offices where separation of function is the rule, out 
in the shops may be discovered a much-harassed 
man supposed to be competent to care for all the 
various details which more scientific organisation 
takes from his custody, leaving him to care for the 
real duties of his office. Im many cases he is 
supposed to trip every mistake, whether from 
textual or verbal instructions, blue print or tracing, 
and is held wholly responsible for any errors his men 
commit. Called into consultation he is supposed 
without question to illumine the dark places and 
be ready with suggestion and expedient. The 
position demands not merely craft or technical 
qualifications, but acumen and basic understanding 
and a quality of leading and control unmatched 
anywhere else in production. He works shop 
hours, and is regarded as a superior mechanic, 
although his daily duties make demands and tax 
his every faculty. 

That so many first-class foremen are in evidence 
under what are now obsolete conditions of effort 
speaks well for human evolution under stress of 
necessity. The quick intelligence and instantaneous 
decision, together with real and cultivated under- 
standing, place a first-class man in a category by 
himself. Yet most other ranks have some avenue 
of escape to superior position and pay, their pros- 
pects on the whole are brighter, while the foreman 
has to consider his post as an end in itself. Discipline 
and shop organisation depend absolutely upon him, 
and all the typed regulations do not carry half the 
weight that a good foreman wields by reason of his 
example and character. Although considered more 
or less as being in the category of workmen by 
reason of association, there is a bigger gulf between 
mechanic and shop executive than between office 
boy and commercial manager. The facts are un- 
doubted, while the reason why the foreman does not 
rank higher is partly due to the fact that good 
foremen are usual. It is one of the strangest of 
things that so unenviable a position should find 
so many applicants. 

The present troublous time has resulted to a 
considerable extent in a re-assessment of his value, 
but even so, as one of the staff he suffers the dis- 
abilities of every man of fixed salary whose pay is 
not in terms of production. What is really required 
is a better understanding of the foreman’s real value, 
and a recognition of his right to treatment more on 
an equality with other more favoured members of 
the staff. Such treatment would be long delayed 
justice, and what is more to the point would serve 
to attract the desirable candidate who now looks 
elsewhere to his future. By such means the 
management would lose nothing and gain a deal, 
for it is a case where the few only are involved, not 
the many. 








NOTES. 
CoMPLEX Satts ror ELECTROLYTIC 
Deposits. 

In electro-plating and in the electrolytic refining 
of metals, complex salts, frequently organic (tar- 
trates, citrates, cyanides), are often preferred to the 
simple sulphates, chlorides, &c., because the former 
solutions give smoother and more adherent deposits. 
The reasons are not well understood, but it is largely 
believed that with the complex salt the metal is not 
primarily deposited as ion, but that, eg., in the 
silver bath, containing silver-potassium cyanides, the 
potassium ion is liberated, and that the potassium 
chemically reduces the silver salt. What one does 
not understand is why the chemically-deposited 
silver should fall out more smoothly than the electro- 





lytic silver. It has also been suggested that the 





complex salts themselves act as reducing agents, and 
Bancroft maintains that the greater the potential 
difference between the deposit and the bath, the 
less crystalline and the more amorphorus the deposit. 
That view is in accordance with the well-known 
observations that the crystallinity of the deposits 
generally decreases with higher dilution of the bath, 
but it does not agree with some experiments made 
by Reginald §. Dean and Ming Yi Chang, of Pitts- 
burg University (Chemical and Metallurgical Engi- 
neering, July 15,-1918), who support the former 
view. They stirred practically insoluble silver 
compounds (the oxide, chromate, chloride, &c.) 
into water; some of these very highly diluted 
solutions gave coarser deposits, however, than the 
weakest solutions of silver nitrate. Investigating the 
problems further, with the aid of a Leeds-Northrup 
transition-point potentiometer arranged for deter- 
mining decomposition voltages, they found that the 
decomposition voltage of the double cyanide 
K.AgCN corresponded to the concentration of the 
potassium ion, and bore no relation to the con- 
centration of the silver ion in the bath, or to the 
total concentration of silver in it. Hence the deposi- 
tion of silver seemed to depend upon the primary 
discharge of the potassium ion, and to be a secondary 
reaction. Yet the experiment did not appear to 
explain why silver chloride (practically insoluble) 
gave a good deposit when a little potassium cyanide 
was added to its aqueous solution, but not with 
potassium nitrate. The potassium, it is suggested, 
liberated in the former case the un-ionised silver 
present in a fairly concentrated solution, but was 
not able to decompose the very little silver dissolved 
in the latter case, reacting with the water rather 
than with the silver salt. The argument is hardly 
convincing, but it is suggested that the real purpose 
of the addition of the complex salt is to furnish a 
concentrated solution of the metal, but a diluted 
solution of the ion. The formation of coarse crystal- 
line deposits is ascribed to the tendency of crystals 
to grow. In electrolysis an ion of silver tends to 
settle on the silver already deposited, but with 
secondary deposition that tendency does not exist, 
because an alkali atom is liberated which dissolves 
in the bath, and then deposits silver at random ; 
thus a smooth deposit is formed, devoid of pre- 
ferential growth in special directions. That silver 
forms a distinctly crystalline deposit on metallic 
magnesium is said to be due to the circumstance 
that the first particles of silver deposited form with 
the magnesium a voltaic couple, the current dis- 
solving the bare magnesium whilst depositing more 
silver on the already formed crystals. To obtain 
amorphous electrolytic deposits, another metal 
(e.g., potassium) should, according to Dean and 
Chang, therefore, be provided having a lower solution 
tension than the one (silver) which is to be deposited, 
and complex salts should be used containing the ion 
to be precipitated at a low concentration, such that 
its discharge voltage will be above that of the 
secondary metal. 


INFLAMMATION OF METHANE-AIR MIXTURES. 


When a mixture of gas and air is ignited within a 
closed vessel, the flame travels through the mixture 
in a manner and at a rate which depend upon the 
nature and the proportion of the gas, the position 
of the point of ignition, the intensity of the means 
of ignition, the shape and size of the vessel, and 
also upon the agitation of the gas mixture. The 
latter factor is of importance in gas engines where 
turbulence may be set up during the introduction 
of the charge. Professor R. V. Wheeler has recently 
studied these phenomena in mixtures of methane 
and air at Eskmeals (Transaction of the Chemical 
Society, November, 1918, pages 840 to 859), with 
particular reference to the development of pressure 
and to the speed of the flame propagation. Using 
spherical vessels (machined bronze castings) of 
19-5 cm. and 31-5 cm. diameters and capacities 
of 4 litres and 16 litres, and mixtures containing 
from 6 per cent. to 13-9 per cent. of methane—the 
lower and upper limits of inflammability are 
5-6 per cent. and 14-8 per cent. of methane—he 
observed a maximum pressure of 6-97 atms. (above 
atmospheric pressure), both in the big and small 
vessels, for the 10 per cent. mixture. His values 
were lower than those of Le Chatelier and Mallard 
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(1883), who obtained irregular values, however, but 
agreed better with those of Beyling (1902), who 
experimented with cylindrical vessels of 42 litres 
and 11 litres capacities. Le Chatelier had also used 
cylinders of 17 cm. diameter and height, and, like 
Waeeler, central ignition. In spherical vessels the 
flame probably travels as a spherical wave; in 
cylindrical vessels the flame may touch some por- 
tions of the cool wall earlier than others. Wheeler 
found that the flame would, in the latter case, travel 
upward and downward at the same speed in mixtures 
containing from -7+5 per cent. to 12-5 per cent. of 
CH,, but would travel faster upward in mixtures 
outside that range. The maximum pressure ob- 
served need not come up to the full theoretical 
pressure attainable. For apart from radiation and 
conduction losses of heat, the combustion products 
are not in thermal equilibrium. Hopkinson showed, 
in 1906, that the temperature round the point of 
ignition may be several hundred degrees higher 
than the mean temperature (as reduced from the 
pressure), owing to adiabatic compression there, 
whilst near to the walls the temperature was much 
below the mean. Wheeler’s pressures first rose 
rapidly, then kept constant for a short period, and 
finally dropped off owing to cooling. The period of 
constancy might be ascribed to a combustion in 
several stages and to exothermic secondary reac- 
tions between CO and steam; but the size of the 
vessel is of importance in this connection, and from 
Wheeler’s experiments, some of which were made 
with a fan revolving in the mixture, the constancy 
period seems to be due rather to the equalisation of 
temperature within the gaseous mass. The time of 
first manifestation of pressure does not synchronise 
with the ignition moment. There is a time-lag (as 
Bairstow and Alexander had shown in 1905), and 
disregard of this fact may account for the high 
flame propagations stated by Le Chatelier. Wheeler 
observed that when the flame travelled at the rate 
of 28 cm. per second in a 6-3 per cent. mixture, the 
time-lag (between ignition and first appearance of 
pressure) amounted to 0-18 second, and the maxi- 
mum pressure developed within 0-348 second. 
That was in the 4-litre vessel. In the 16-litre vessel 
a flame of 15 cm. velocity took 0-423 second and 
1-037 second for the two periods. Owing to this 
time-'ag the flame will actually travel about 5 cm. 
in the small vessel and about 10 cm. in the large 
vessel before setting up any noticeable pressure, 
which is rather curious. The pressures were regis- 
tered by means of a style fixed to a steel plate 
2-6 cm. in thickness ; ignition was by electric sparks. 





Society oF ENGINEERS, Gotp MEepat Awarp.— 
The Council of the Society of Engineers have awarded 
the President’s Gold Medal to Mr. T. Roland Wollaston, 
of Corporation-street, Manchester, for a paper on <d 
Survey of the power By-product Problem.’ 





Royat Institution.—A Christmas course of juvenile 
lectures will be delivered by Professor D’ Arcy Thompson 
on “The Fish of the Sea,”’ beginning on December 31, 
at 3 o'clock. Courses of lectures will be given before 
Easter by Professor Spenser Wilkinson on “‘ Lessons of 
the War”; Professor MacGregor-Morris on “Study 
of Electric Arcs and their Applications” ; Captain 
G. P, Thomson on “The Development of Aeroplanes 
in the Great War,” and ‘The Dynamics of Flying” ; 
Professor Hele-Shaw on “Clutches”; Professor Arthur 
Keith on “ British Ethnology : The People of Scotland ”’ ; 
Professor Norman Collie on ‘‘Chemical Studies of 
Oriental Porcelain”; Dr. William Wilson on ‘“'The 
Movements of the Sun, Earth and Moon”’ (illustrated 
by a new astronomical model); Professor H. M. Lefroy 
on “Insect Enemies of our Food Supplies,” and “How 
Silk is Grown and Made”’; Mr. Charles Aitken (Director 
of National Gallery of British Art) on “‘ Rossetti, Whistler 
and Sargent’; Professor C. H. Lees on “Fire Cracks 

- and the Forces producing them” ; Professor A. Findlay 
. on “Colloidal Matter and its Properties” ; Rev. Canon 
Hannay on “The Irish Lite Renaissance”’ ; Pro- 
fessor H. P. Allen (Director of the Royal College of 


Music) on “The Works of J. 8. Bach” (with musical © 


illustrations by members of the Bach Choir) ; Hon. J. W. 
Fortescue on “'The Empire’s Share in England’s Wars ’’; 
and Professor Sir J. J. Thomson (Master of Trinity) on 
“Spectrum Analysis and its Application to Atomic 
Structure.” The Friday discourses will begin on 
January 17, when Professor Sir James Dewar will give 
a lecture on “‘ Liquid Air and the War” ; and discourses 
will also be delivered by the following gentlemen : 
Temporary Lieutenant-Colonel A. Balfour, Professor 
H. H. Turner, Professor J. G. Adami, Professor C. G. 

y T. Hare, Professor J. A. McClelland, 
Professor H. C. H. Carpenter, Professor Arthur Keith, 
Professor W. W. Watts, Sir John H. A. Macdonald, and 
Professor Sir J. J. Thomson. 
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The New Teaching. Edited by Joun Apams, M.A., 
B.8c., LL.D., Professor of Education in the University 
of London. London: Hodder and Stoughton. 
[Price 10s. 6d. net.} 

Ir one searched the annals of pedagogy it would 

probably be found that there never was a time 

when dissatisfaction with existing methods of 
teaching was not rife, and that every age had its 
advocates for change and drastic reform. Universi- 
ties were founded to disseminate forms of know- 
ledge, considered vital, but have come, in Lowell’s 
witty phrase, to be considered “as places where 
nothing useful is taught.” Stately colleges have 
risen to promote new learning, and in later times, 
public schools have been added to quicken systematic 
study on approved lines and encourage discipline. 
Still more recently, we have witnessed the founda- 
tion of a scheme designed to train and to educate 
the whole nation, to stimulate industrial capacity 
and activity, and to provide for the best development 
of the Empire. The explanation of the encourage- 
ment given to new systems that obtain vogue 
probably is, that educationists are the product of 
their age, and the schemes evolved being only suited 
to the periods in which they are developed, need 
modifications as the varying wants of the nation 
demand and receive more appropriate treatment. 

But since the object of education remains unaltered, 

there is no generic change, or as the editor of this 

volume translates the French proverb, “The more 
things appear to differ from the older forms, the 
more they are the same.” 

At the present moment discontent is acute. 
Elementary Education Acts with all the amend- 
ments that successive ministers have introduced, 
have not made us an educated nation, either from 
a literary or technical point of view. The advocates 
for increased attention to physical science complain 
that classical studies have too long and too utterly 
engrossed the attention of teachers, and classical 
authorities retort that deterioration of character 
will inevitably be the consequence of paying in- 
sufficient attention to the “humanities.” As 
evidence of unrest such discussion is not unwelcome, 
it raises an important issue, awakens attention 
and compels an examination of existing defects. 
Taken in connection with other signs it may fore- 
shadow a fundamental change in our methods and 
means of education. 

In this volume there are indications of another 
kind of upheaval. Educational authorities of repute 
put forward suggestions and an amount of con- 
structive criticism, which indicate a new departure 
in teaching methods. There seems to be a lurking 
doubt that their methods have grown antiquated and 
unprofitable, and that teaching is apt to grow 
stereotyped and lifeless. Apparently the writers, 
or at least the editor, recognise the difficulty of 
reaching the great body of teachers, and regret 
that those most interested do not trouble themselves 
about development and the technical aspects of 
their professional work. “ Once they (the teachers) 
have acquired, either by training or by experimenting 
by trial and error on their first classes, a sufficient 
mastery of the practical details of their work, they 
are content to rest upon their oars and go through 
life living on their small paid-up capital of technical 
skill.” This seems rather a harsh judgment on 
many excellent men and women, whose work is 
mechanical and benumbing. The elife, whose pupils 
are drawn from the upper forms of secondary 
schools, have opportunities for the exercise of 
ingenuity, of devising schemes that give animation 
to their teaching, but the majority, whose work 
lies in a lower stratum of the educational world, 
have few bright intervals to relieve a life of uniform 
drudgery. They have our sympathy, and through- 
out this book we see few indications of improving 
their lot. As one of the contributors remarks, 
“There is no royal road to the multiplication 
table,” and certainly he would be a singularly 
inventive genius who could impart a fresh interest 
to the wearisome hours devoted to acquiring that 
necessary accomplishment. 

As an introduction to the book, the editor presents 
@ general view of the methods and objects of the 


“new teaching,” and in the following chapters 
experts detail particular aspects of this teaching as 
they affect the several subjects in which each is 
interested. The ground covered is wide, embracing 
both literary and technical instruction. The classics, 
modern languages, geography and history, furnish 
sufficient examples of the former; drawing, hand- 
work and physical training the latter. Science and 
mathematics come under review, and in addition 
there are chapters on music and on suitable training 
for domestic and commercial life. 

It is not easy to say at what precise point the new 
teaching diverges from the old, but perhaps the 
difference may be indicated by saying that under 
the new regime more is expected from the pupil 
and less from the schoolmaster. The advocates 
of the system would object to this definition and 
would urge that though it is eminently desirable 
that the pupil should play a more vigorous part in 
his development, not less work, but of a different 
character, is required from the form-master. The 
difficulty consists in describing succinctly the nature 
of this difference. The progressive teacher is 
expected to vary according to individual tastes the 
amount of mental pabulum that he considers 
valuable; apparently he is to attain the goal of 
stimulating the intellectual activity of his pupil, 
by indirect means. Original investigation and 
observation are to be encouraged, though uniformity 
easy of attainment and dear to the heart of the 
indolent teachers, may suffer by the process, One 
of the contributors, indeed, urges that genuine 
uncompromising heuristic work should be made an 
essential feature in the pupil’s development. Such 
a plan does not imply any measure of superficiality. 
Accuracy and breadth of information are still 
regarded as essential, but the process of acquiring 
exact knowledge must be so regulated as to reduce 
to a minimum the waste of time and effort. It is 
considered essential that a subject to be effectively 
treated must be presented from the standpoint of the 
pupil rather than from that of the teacher. 

The change does not seem to be so radical as to 
warrant fresh nomenclature and lengthy treatment. 
It implies an increased earnestness on the part of 
competent teachers, who are few and anxious to 
get better results from their exertions by con- 
centrating attention on individual capacity. It 
also suggests the existence of a large class of teachers 
who hitherto, content to take the path of least 
resistance and follow the unchangeable road fixed 
by precedent and routine, are to be urged to higher 
aims and greater vitality. The ability of the teacher 
for teaching is after all the real crux of the problem, 
and it is to be feared that this ability is not to be 
commanded. By making the status and rewards 
of teaching more attractive greater numbers may 
offer themselves, but the necessary skill and dexterity 
may not be forthcoming in the same measure. The 
class system, into which the teacher has to fit 
himself and his methods, tends to make teaching 
monotonous and uninteresting, the especial draw- 
backs against which Professor Adams and is 
colleagues are fighting. The class presents an 
average type and the teacher addresses himself to 
that type. The individual, we imagine, is neglected, 
but the editor urges that in teaching a class or group 
the master has so many types before him that he is 
obliged to vary his methods of presentation and offer 
a wider range of illustration. This is as it should 
be, and we hope he is right, but though the ex- 
perience of the present writer lies rather in the 
examination than in the school-room, he has rarely 
observed this facility of illustration. Individual 
teaching is not without some disadvantages that 
are absent from the class system, and we are glad 
to read that it is a mark of “ the new teaching to 
distinguish between the two attitudes, the in- 
dividualistic and the collective, and to find a place 
for each.” 

It would be out of place to trace at any length 
the working of the general system in its applications 
to particular subjects, though some, as that on 
Handwork by Mr. G. F. Johnson, the editor of 
Educational Handwork, interests us as craftemen. 
Others, of which Music is an example, admirably 
treated by Professor Buck, of Dublin, and Dr. 
Borland, of the London County Council, concern us 





only as citizens. In that capacity we are all 
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teachers and pupils, whether at home or in the 
workshop, or in recreation, and without detriment 
we may not neglect the advice of those who have 
made a study of education and have given us the 
benefit of their matured experience. The articles 
on History and Geography are of special interest, 
for in these subjects the teacher can enjoy a wide 
outlook if he knows how to substitute real teaching 
for the mechanical and listless communication of 
bare facts, or supposed facts. Mathematics and 
science handled by Mr. J. Strachan, Mathematical 
Master at Merchant Taylors School, and Professor 
Percy Nunn, respectively, offer greater difficulties to 
the teacher who is anxious to give these sciences an 
interest that will prove attractive to the young, 
while preserving the innate qualities of clear thinking 
and accurate performance their study is designed to 
promote. Traditional fetters require the teacher 
to carry a heavy burden. It is by no means clear 
whether the displacement of Euclid as a rigid text- 
book has been accompanied by all the good results 
that reformers anticipated, or whether the intro- 
duction of graphs and other mechanical devices have 
supplied that human interest which acts as a 
stimulus to hard work, and removes the wearying 
dullness that paralyses effort and discourages 
persistent industry. 

The ambitious scheme now contemplated by 
which it is hoped to train a whole population 
between the ages of 6 and 18 will meet with many 
difficulties, and none greater than the provision of 
masses of teachers, capable of carrying to a successful 
issue the aims of the promoters. Every attempt 
to permeate the whole body of teachers with the 
necessity for increased vigour and the exercise of 
greater intelligence is welcome, evidencing a desire 
to meet the enhanced and strenuous efforts to which 
the profession is called. The task set before those 
responsible for the accomplishment of the scheme 
of the Minister of Education is heavy and possibly 
thankless, for honest well-directed endeavour will 
have to encounter much hostile criticism, and earnest 
reformers will have to justify their plans and 
demands to a community, little sympathetic or 
qualified to apprehend either the necessity or the 
merit of the measure by which it profits. 





Sulphuric Acid Handbook. By Tuomas J. SvuLuivan, 
With the Mineral Point Zinc Company, a Subsid ot 
the New Jersey Zinc Company. London: il 
Publishing Company; New York: McGraw-Hill 
Publishing Company. [Price 12s. 6d. net, bound.] 


A suLPHURIC-acID handbook is almost a novelty. 
There was, since 1883, Lunge and Hurter’s hand- 
book for Sulphuric Acid and Alkali, which in 1908 
was extended into the “Technical Chemist’s 
Handbook.” But we do not know of any reccnt 
handbook devoted to sulphuric acid only, whilst 
the expanding uses of the acid fully justify Mr. 
Sullivan’s venture. Like paper and soap, sulphuric 
acid has been suggested as one of the standards 
by which to measure the advance of civilisation 
and industrial progress; the horrors of the war 
exemplify one direction which the advance may 
take. Sulphuric acid is at all times, however, 
indispensable to the chemist and to chemical and 
allied industries, and it figures very largely in 
processes, the final products of which must be free 
from the acid and from sulphur. In all these 
manifold processes acid of a definite strength i: 
required, or at any rate the value of the acid depend: 
upon this strength, and if it were more easy to 
secure definite strengths by other than analytical 
means, there would be less need for this special 
handbook, which is mainly tabular and does not 
describe the various methods of manufacturing 
sulphuric acid at all. 

Sulphuric acid is the hydrave of SO,, sulphur 
trioxide or anhydride. The anhydride forms colour. 
less needles, which melt at 14-9 deg. C. to an oily 
liquid, eagerly absorb moisture and fume heavily in 
air, combining with the water vapour. The ordinary 
sulphuric acid is the monohydrate H,O.SO, or 
H,SO,, itself an oily liquid of density 1-839; there 
aré also combinations of SO, with 2, 3, 5, &c., 
molecules of H,O, there is the pyro-sulphuric acid 
(anhydride to water 2:1, so-called because pre- 
pared by heating disulphates), and all the acids mix 
with more water dissolve trioxide. If the 
mixing were not accompanied by liberation of heat 





8nd by volume changes, the density and strength of 
the resulting acid could easily be calculated; but 
considerable heat is evolved when concentrated 
acid and water are mixed, there follows contraction 
of the compound formed, the acid has no definite 
boiling point, and water itself does not expand 
regularly with rise of temperature. Again, the 
acid absorbs water vapour and loses water when hot ; 
it does not distil unchanged, and by heat a weak 
acid can only be concentrated to a strength of 
98:3 per cent. H,SO,. Acids of 100 per cent. 
and the fuming acids (oleum) of still higher strengths 
have hence to be prepared by adding SO, to strong 
hydrate, and the relations between density and 
strength are not simple. Thus tables are needed, 
and it is still the custom—unfortunately, we think, 
though many chemists will differ— to refer the 
density, which is generally observed with the aid of 
a hydrometer, not simply to water as unit, but to 
some arbitrary-scale hydrometer. Two such scales 
have come into extended use. On the Twaddle 
—the name should be spelt Twaddell, we think— 
hydrometer scale, which is generally used in this 
country, every degree is equal to a difference in 
specific gravity of 0-005; thus if 2 be the specific 
density and y indicates the corresponding degrees 
Twaddle, x = 0-005 y + 1 = 1+ y/200, and y = 
200 (2 — 1). Hence to change degrees Twaddle 
into specific gravity, shift the decimal two places 
to the right, strike off the first figure, and multiply 
the remainder by 2. The advantage, if any, is that 
the readings are magnified by 200. 

Somewhat the same advantage is obtained by 
the use of the Baumé scale, which still predominates 
in America and, oddly enough, also in Germany, 
though the relations are not so simple and not uniform. 
The French chemist Antoine Baumé dissolved in 
1768 fifteen parts (by weight) of common table salt 
in 85 parts of water, immersed a hydrometer in the 
solution, called the point to which it sank 15 deg., 
and the point to which the same hydrometer sank 
in water 0 deg., and divided the interval into 15 deg. 
He worked in his cellar at 10 deg. Réaumur (54°5 
deg. F.); but his directions were not sufficiently 
definite, his chemicals not pure in the modern sense, 
and as a result many different Baumé scales came 
into use; 23 were used in 1881 when Professor 
Chandler inquired into the matter. When the 
United States Bureau of Standards standardised 
hydrometers in 1904, practically all American 
chemists had, however, agreed upon the “ modulus ” 
145, which was therefore adopted in the formula: 
specific gravity s =m /(m—d), where m is the 
modulus 145, and d indicates the number of degrees 
Baumé at 60 deg. F. In Germany the accepted 
value for m is 144°3, and other differences in practice 
make the use of tables according to the one country 
confusing in the other. The American Manu- 
facturing Chemists Association had agreed upon 
a set of values of degree Baumé and their H,SO, 
equivalents in 1884; in 1904 the tables prepared 
by W. C. Ferguson and H. P. Talbot were generally 
adopted ; those tables and the methods employed 
in their preparation (determinations of specific 
gravity and expansion coefficients and analyses for 
sulphuric, nitric and hydrochloric acids) are em- 
bodied in Mr. Sullivan’s handbook. These tables are 
based upon the international atomic weights of the 
year 1904; all his new tables Mr. Sullivan has 
recalculated for the atomic weights of 1916 (which 
have remained in force since, as we have explained 
on another occasion), and that has been a task of 
very considerable labour, for various reasons. The 
whole advantage gained by determining degrees 
Baumé instead of specific gravity figures is that 
the observer can read, ¢.g., 62-1 deg. and 63:1 deg. 
Baumé when the densities are 17491 and 1-7705 
respectively ; it would, of course, be a serious 
matter to interfere with old-established customs, and 
as we stated already, a change would hardly be 
approved of by most chemists. Yet the customary 
estimation of sulphuric acid is in itself sufficiently 
confusing. The Baumé scale is only available for 
acids up to 66 deg. Baumé (density 1-8354) con- 
taining 76.07 per cent. of SO, and 93:19 per cent. 
of monohydrate H,SO,; higher strengths are not 

in that way, because the density of acids 
of 94°5 per cent. and 100 per cent. are practically 
thesame. The acid of 100 per cent. H,SO, contains 





81-63 per cent. of SO; ; an oleum is said to contain, 
say, 20 per cent. of free SO;, or 85-3 per cent. of 
total SO,, or 104:49 per cent. of H:SO,—the last 
term meaning that so much monohydrate could be 
produced by adding the necessary amount of water. 
Hence manifold calculations have to be made, 
also as to weights and volumes. 

Most of these calculations, the general introduction 
on hydrometers, the sections on dilution and concen- 
trations of acid by mixing, and the tables concerning 
mixed acids, i.c., mixtures of sulphuric acid and 
nitric acid, are satisfactorily treated. There are 
further tables on the boiling and melting-points of 
the various hydrates, on vapour tension, &c.; it is 
interesting to read that 93,000 lb. of sulphuric acid 
confined in a covered lead pan with an exposed 
surface of 1,260 sq. ft. and a depth of 10 in., had 
decreased in strength by moisture absorption from 
86 per cent. H,SO, to 52-12 per cent. in the 42 days 
from September 9 to October 21, 1916, and the tables 
on the composition of dry gases from roasting 
furnaces and on the conversion of SO, into SO, 
are welcome. Mr. Sullivan states in his preface 
that he has discarded some old tables of Lunge, 
Pickering, Knietsch, &c. The tables of flanges and 
flange fittings (dimensions and weights of elbows 
and pipes, of cast and wrought iron, steel, lead), of 
standard brick sizes, of metric measures, inches as 
decimal fractions of feet, a few mathematical tables, 
&c., may partly stand in their places, and the notes 
on fibre rope knots and how to make them, ¢.g., 
are quite useful in their way. But flange fittings 
have little to do with the direct subject, and one 
would prefer to have more information on the in- 
fluence of impurities (lead sulphate particularly) 
on density, and some information on the corrosion 
of iron and its substitutes by sulphuric acid 
in concentration plants, on the electric conduc- 
tivity, and especially also on the heat of dilution 
and the specific heat of sulphuric acid, very im- 
portant for the acid concentration by heat. The 
omitted tables of Knietsch would have supplied 
some of this information ; the miscellaneous tables 
we have mentioned are strangely mixed with 
additional density tables of sulphuric acid, more- 
over, which seem to be late additions. As many 
experimental data for acids of the highest strengths, 
the demand for which the war has greatly increased, 
are still missing, Professor A. W. Porter has recently, 
in a communication to the Faraday Society, calcu- 
lated the thermal data from the thermodynamical 
relations of the heats of solution and dilution and 
has indicated graphical methods for dealing with 
these problems. A future hand book may have to 
be arranged on different lines. But Mr. Sullivan 
has compiled a very useful handbook of 240 pages 
well printed, well bound, and handy in shape, 
which will make friends. 





(1) Numerical Trigonometry. By P. Axssorrt, B.A., 
Head of the Mathematical Department, the Poly- 
technic, Regent-street, W. London: Longmans, 
Green and Co., 1918. [Price 5s. net.] 

(2) Mathematical Tables and Formule. By P. AssotrT, 
B.A. London: Longmans, Green and Co., 1918. 
[Price 2s. net.] 


THESE two little books belong to Longmans’ Modern 
Mathematical Series, designed to remove some 
defects in the older text-books and to facilitate 
those methods of instruction that find favour 
with progressive teachers. Some may have diffi- 
culty in understanding what is meant by the term 
“Numerical Trigonometry” and fail to see the 
necessity of making a special and limited sub- 
division of very elementary principles. The author’s 
definition that “numerical trigonometry is a term 
intended to include those parts of the subject which, 
it is thought, should form part of the mental equip- 
ment of every boy and girl,” does not help much, 
for probably every teacher would have his own 
opinion of what it is desirable to communicate 
and of the best means of imparting that selection. 
Mr. Abbott advocates a scheme that enables a pupil 
to work mechanically in logarithms, though he 
may have no definite notion of what a logarithm 
means. Some may consider that it would have 
been as legitimate to have taught the solution of a 
plane triangle without defining a sine or a tangent. 
Also, the author recommends that some notion of 
a vector should be included in universal education. 
Others may regard the introduction of such a topic 
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as @ piece of ornamental embroidery that serves 
no useful purpose. Mr. Abbott is quite ready to 
admit that authorities will show indecision in 
deciding what constitutes numerical trigonometry, 
and is willing to wait the test of experience. To 
one not engaged in teaching, the main difference 
in this course and that of other elementary treatises, 
is the omission of the derivation of a class of 
formule that express the sine or tangent of the sum 
or difference of two angles, formule that are chased 
through many transformations in the older text 
books. 

Inasmuch as the author has included problems 
involving the consideration of “latitude” and 
“departure,” we had hoped for, and should have 
welcomed, some information on spherical trigono- 
metry, and at one time the subject was approached 
near enough to admit the definition of a “ great ” 
and “small” circle. The paragraphs on Vectors 
might have been pretermitted and given space to a 
more natural extension of the trigonometrical 
scheme. There is no such inherent difficulty in 
grasping the principles of solving a spherical triangle 
as to warrant the banishment of the subject to a 
comparatively late period in the pupil’s educational 
career. 

The second volume, compiled by the same author, 
contains logarithms of numbers to five figures, 
anti-logarithms, trigonometrical ratios to the tenth 
of a degree—a very useful subdivision—square 
roots and reciprocals of numbers, &c. Sundry 
formule useful in mensuration, algebra, trigono- 
metry, the calculus, &c., are also added. Many of 
these tables are included in the first-named book, 
to assist in working the numerous examples. 
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Tue Coat Suortace.—The monthly return issued by 
the Coal Controller shows that during the first 44 weeks 
of the year there was a further serious falling-off in the 
estimated output of coal compared with the corres- 
ponding period of last year. The net shortage ir 
17,679,600 tons, or about 8-3 per cent. For the four 
weeks ended November 9 it is estimated that 17,762,80( 
tons of coal were raised at mines in the United Kingdom, 
as against 18,951,000 tons during the corresponding 
period of 1917—a shortage of 1,188,200 tons. Since 
the end of last March the stocks of coal held at mines 
and in trucks have been reduced to the extent of over 
1} million tons approximately. 


THE RETIREMENT OF SIR JOHN A. F. 
ASPINALL. 
*Ir is announced that Sir John A. F. Aspinall, the 
President of the Institution of Civil Engineers, is 
joining the Board of the Lancashire and Yorkshire 
Railway Company u his resignation of the office 
of general manager of that line. It is now thirty-two 
years since Mr. Aspinall, as he then was, entered the 
service of the Lancashire and Yorkshire Railway as 
chief mechanical engineer, and nearly twenty years 
since he vacated that office to become general manager. 
He was the first engineer who ever relinquished his 
technical duties to take complete charge of the affairs 
of an English railway, and no line in the kingdom has 
been better managed than that over which he has had 
control so long. The Lancashire and Yorkshire Rail- 
way presented a most difficult problem in the eighties. 
It was a complex of small lines in a densely populated 
district in which trade was growing daily. Many of 
the roads had been laid down with heavy inclines and 
sharp curves in a makeshift fashion, and the rolling- 
stock comprised numerous examples only fit for a 
museum. Mr. Aspinall’s first job was to design and 
build the Horwich Locomotive Works, and then to 
replace the very miscellaneous assortment of engines 
on the line with a few new types designed to meet 
the extremely onerous conditions of the system, and 
to reduce the heavy expenses of haulage and repair 
which he found. Some years later the carriage and 
wagon departments were put under his charge and soon 
began to show the effects of his organising mind. 
Trains carried much heavier loads and the third-class 
mger travelled in much greater comfort. 

Early in 1899 the directors had to appoint a successor 
to Mr. Stafford as general manager, and they selected 
Mr. Aspinall. At that time such an appointment was 
quite an innovation, as no engineer had previously been 
put on the traffic side of a railway in this country. 
The experiment proved so completely successful that 
later the Great Western Railway Company and the 
Caledonian Railway Company each advanced one of 
their engineers to the chief post. The legend that 
an engineer is always too technical to take charge of 
a vast business requiring long views and broad treat- 
ment has thus been dissipated for ever, while it has 
been shown that an intimate acquaintance with the 
technical aspects of a railway gives a general manager 
a firmer grasp of his subject. 

The Lancashire and Yorkshire Railway was in need 
of a manager of broad insight and great courage. 
Its restricted area was cut up by several of the big 
companies, such as the Midland and North-Western, 
and it had no long runs except that from Liverpool 
tothe Humber. It stood in great need of new sources 
of traffic, and Mr. Aspinall set himself to findthese. He 
devised extensions into the South Yorkshire coalfields, 
and made agreements with other companies for through 
running. It was in the extension of oversea trade 
that he made the greatest advances. His company 
has a large fleet of steamers running to Ireland and 
to many ports in Scandinavia, Holland, Belgium and 
Northern France. This class of trade involved ter- 
mina! ports capable of dealing with all classes of traffic 
in a cheap and expeditious manner, and those equipped 
by Mr. Aspinall reflect his capacity both as an engineer 
and as a business man. 

The electrification of the line between Liverpool and 
Southport was a great event in the railway world, 
and it demonstrated both the ability and the courage 
of its originator. The whole stretch of some 18 miles 
is really a suburb of Liverpool, and its traffic had grown 
until the capacity of the Exchange station was ex- 
hausted. This station is in the heart of Liverpool, 
above the general level of the streets, and its enlarge- 
ment would have been a most costly affair. Mr. 
Aspinall decided to electrify the line, and so reduce the 
delays at the terminal station, while speeding up the 
general traffic. The designs were got out by his 
staff under his own supervision, and without calling 
in outside aid. The result was highly successful, both 
technically and commercially. The landowners adjacent 
to the line have found their ranges of sandhills gradually 
turned into building sites of much value. . 

Of Mr. Aspinall’s work during the war, for which 
he received the honour of knighthood, it is too early 
to- speak, but when the account comes to be written it 
will be seen that he played a great part in organising 
the railway service, which is one of the brightest and 
most successful features of our great effort. The 
movement of our standing army to the coast in 1914, 
with all its field equipment, ran without a hitch, and a 
like efficiency ever since has characterised our railway 
service in its military aspect. The future historian 
will never have to write that we muddled through 
in this respect, nor will he be able to draw invidious 
comparisons between our achievements and those of the 
German State Railways. 

When Mr. Aspinall became a business man he did not 
cease to be an engineer. He has been ident of the 





Institution of Mechanical Engineers and is now president 


of the Institution of Civil Engineers, and has never 
ceased to regard his line as a great machine. While 
resigning his purely technical functions to his very 
able successor, he has kept in the forefront of his policy 
the view that mechanical efficiency is the key to 
success, and that it is a waste of effort to do by muscular 
force what can be accomplished by steam or electricity. 
The presidential address he delivered a few wee 
ago is evidence that his mind is constantly directed 
to cheapening the cost of transport and so facilitating 
the task of the British manufacturer in meeting the 
competition of the world. Few men have done more 
to raise the public estimate of engineers as men of light 
and leading than has Sir John Aspinall. 





TRADING WITH THE Enemy Aot.—The Controller of 
the Foreign Trade Department has sent us a copy of 
a new series (No. 70), of additions to the Statutory List 
of firms of enemy nationality or enemy association with 
whom persons in the United Kingdom are forbidden to 
trade. Copies of this can be obtained at a trifling cost 
from the Superintendent of Publications, H.M. Stationery 
Office, Imperial House, Kingsway, W.C. 





Tus Late Genera LEANDRO CUBILLO.—We regret 
to read in the Revista Minera, Metalurgica y de In- 
genieria, the announcement of the death, on the 15th 
inst., of General Leandro Cubillo, of the Spanish Artillery. 
General Cubillo was for many years the manager of the 
Trubia Arsenal, which he increased in power of produc- 
tion, and re-established on modern lines. © was 
appointed, later, to a post in the War Ministry at 
Madrid. General Cubillo has published many books, 
and has delivered many lectures on metallurgy and the 
construction of ordnance. He was an Associate, since 
1890, of the Institution of Civil Engineers, and a Member, 
since 1885, of the Iron and Steel Institute. He has read 
several papers before the latter Institute. 





GERMANY AND Betoran Firectays.—In ite issue of 
July 18 last the German Tonindustrie Zeitung expatiated 
on the necessity of annexing all the Belgian areas con- 
taining good deposits of fireclay. It was, the journal 
in question states, necessary for Germany to free itself 
of sentimentalities and to take its good where it found 
it. There was a steadily increasing demand in Germany 
for refractories which were nece for the ceramic, 
the metallurgic, and the chemical industries, and it was 
necessary, therefore, to ensure the supply. This need 
was particularly pressing in the case of Western German 
where a dearth of refractories would throw thousan 
of men out of work. This danger, the Tonindustrie 
Zeitung continued, could be avoided by annexing to 
Germany part of the provinces of Namur and Hainaut, 
where there are some famous beds of fireclay. This 
annexation was the more yb before the 
war Belgium had been a serious trade competitor with 
Germany, and by undercutting prices had rendered 
certain branches of commerce unprofitable to the 
Fatherland. It was necessary, therefore, that the 
Belgian industry should be permanently controlled by 
Germany. This end could not be effected with certainty 
by treaty, as means of evasion would be found, and a 
new war would be necessary to enforce it. Hence an- 
nexation was alone to be depended upon. 








PrrsonaL.—Mr. C. H. Wordingham, C.B.E., who, 
since 1903, has been head of the Electrical Department 
of the Admiralty and, as such, responsible for the design 
and supervision of the construction and completion for 
service of the electrical equipment of all H.M. ships, as 
well as for advising on all important questions of electric 
lighting and power connection with dockyards and other 
naval shore establishments, has resigned his appointment 
as Director of Electrical Engineering in order to return 
to consulting practice. His address after January | 
next will be 7, Victoria-street, Westminster, 8.W. 1. 
Mr. Wordingham has been retained by the Admiralty to 
continue acting in an advisory capécity.—Mr. Clifford C. 
Paterson desires to announce that he is terminating his 
appointment at the National Physical Laboratory, 
Teddi on, and is joining the General Electric Company, 
Limited, as director of research laboratories, as from 
January 1, 1919. Pending the erection of the necessary 
laboratory buildings, the temporary offices and addrees 
of the Research Laboratories of the General Electric 
Company, Limited, will be at the Osram Robertson 
Lamp Works, Hammersmith, London.—In view of the 
recent rapid progress of events affecting British engineer- 
ing industry and the export trade, ‘the Council of the 
British Engineers’ Association, in order to cope with the 
vast amount of important work which will devolve 
upon them in the immediate future, have decided to 
strengthen their administration by the appointment of 
a director, who will be the chief organising and executive 
officer of the association. To fill this responsible position 
the council have secured the services of Mr. D. A. 
Bremner, O.B.E., who, as an engineer, business organiser 
and administrator, has had a wide experience at home 
and abroad. Mr. Bremner will assume his position in - 
January 1, next.—The Stanton Iron works Company, 
Limited, near Nottingham, have entered into a working 
arrangement with Meesrs. James Oakes and Co., 
Alfreton Ironworks, Derbyshire, under which the Stantcn 
Company will, from January 1 next, act as sole selling 
agents for the products of Messrs. James Oakes and Co.’s 
blast furnaces and foundries. Messrs. James Oakes 
and Co,.’s foundries have been devoted largely to the 
manufacture of flange pipes, special castings of every 
description, for chemical and coke-open plants and for 





circulating, céoling, boiler and electric power plants. 
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REINFORCED-CONCRETE SHIPS. 
To THe Epiror or ENGINEERING. 
Sir,—The interesting extract from The London 
Journal, of December 23, 1854, accompanying tho letter 
from Mr. H. R. Cullen, in your issue of December 6, 
embodies a somewhat amusing error. The novelty in 
sh'p>uilding recorded was not the work of ‘“‘ M. Lombo- 
Miraval,” but of M. Lambot, who lived in tho French 
town of Miravel. Built in 1849, tho craft in question 
hs been used as a pleasure boat on a lake in a private 
park, whore it is still to be seen in the present day, as 
sound as ev2r, after nearly seventy years’ service under 
the most severe conditions to which reinforced concrete 
structures can be submitted. Although shown at a Paris 
exposition, and carefully exami by the French 
Admiralty in 1850, the Lambot boat seems to have 
attracted very little attention otherwise, and the 
patentee was unable to persuade the Government to 
adopt his new method of shipbuilding. Forty or fifty 
years later, a great impetus to the building of concrete 
vessels was given by the enterprise of private firms in 
France, Italy and other Continental countries, and as a 
result of their pioneer work the application of reinforced 
concrete to shipbuilding was at last taken up on an 
extensive scale by th» French, Italian, British, American 

and othor Governnants. 

I am, Sir, your obedient Servant, 
W. Noste TWwELverTresEs. 
London, 8.W., December 13, 1918. 





THE QUEBEC BRIDGE. 
To tHe Eprror or ENGINEERING. 

Sir,—Your issue of S»ptember 13 is to hand with its 
very interesting and accurate description of the Quebec 
Bridge. The opening paragraphs, however, give a 
wrong impression as to the responsibilities and work of 
the engineers representing the Government, the con- 
tractors and as to the design of the superstructure. 
I am confident you will welcome correct information for 
use in the event you again have occasion to refer to the 
subject, and I am therefore sending you the text of an 
illustrated lecture given before the Canadian Society of 
Civil Engineers last January, in which I have marked 
certain paragraphs referring to this part of the work 
on pages 2, 3, 4, 11, 12, 16 and 49. The information 
may be condensed chronologically as follows :— 

August 29, 1907.—Bridge under construction by 
Phoenix Bridge Company failed. 

August 31, 1907.—Government appointed a Royal 
Comcnission to investigate the accident. 

August 17, 1908.—Government appointed a Board of 
Engineers, as under, to “prepare plans and construct 
the bridge on these plans’’: Mr. (now Sir) Maurice 
Fitzmaurice, C.M.G., M.Inst.C.E. ; Mr. Ralph Modjeski. 
A.M.8oc.C.E.; Mr. H. E. Vautelet, M.Can.8oc.C.E., 
chairman and chief engineer. J 

June 1, 1910.—Mr. Fitzmaurice resigned. 

June 17, 1910.—Advertisement inviting tenders on 
Mr. Vautelet’s official design and on contractor’s alterna- 
tive designs. 

September 28, 1910.—Mr. Charles MacDonald, past- 
president Am.Soc.C.E., appointed to succeed Mr. Fitz- 
Maurice. 

October 1, 1910.—Tenders received by Government and 
opened, 

January 20, 1911.—Government apvointed Mr. M. J. 
Butler, C.M.G., Past President Can.S8oc.C.E., and Mr. 
H. W. Hodge, Am.Soc.C.E., to assist Board in selecting a 
design. 

February 8, 1911.—Messrs. Modjeski, MacDonald, 
Butler and Hodge reported in favour of St. Lawrence 
Bridge Company’s design, Mr. Vautelet dissenting. 

February 28, 1911.—Mr. Vautelet resigned from the 
Board. e remaining members of the Board then 
changed the span from 1,758 ft. to 1,800 ft, modified the 
specifications and, in conjunction with the contractors, 
modified the design, but retained all the essential features 
of the design submitted with the tender. 

April 4, 1911.—The contract was signed, the design 
for the bridge was signed as part of the contract, as were 
also the specifications. When the contract was signed 
Mr. MacDonald desired to be relieved of further detail 
work and Messrs. Butler and Hodge ceased to be members 
of the Board by the terms of their appointment, thus 
leaving Mr. Modjeski the sole remaining member of the 
Board that had decided on the plans and specifications. 

May 6, 1911.—Mr. C. N. Monsarrat, M.Can.Soc.C.E., 
was appointed to the position made vacant by Mr. 
Vautelet’s resignation. 

May 15, 1911.—Mr. ©. C. Schneider, Past President 
ni at was appointed to complete the Board of 
three, 

January 8, 1916.—Mr. Schneider died. Mr. H. P. 
Borden was appointed to fill the vacancy created by 
the death of Mr. Schneider. 

After the contract was signed, on) April 4, 1911, no 
change could be made in the design or specifications 
without the mutual consent of the contractors and the 
Board of Engineers. 

The contractors were obliged tc submit with their 
tenders complete designs showing stresses, material, 
details and methods of ti proposed. All the 
working drawings were prepared by the contractors 
and the erection was carried out at their sole responsi- 
bility. A prominent condition of the contract specifica- 
tion read in part as follows :— 

“The contractor will be required to guarantee the 
satisfactory erection and completion of the bridge, and 
it is to be expressly understood that he undertakes 
the entire responsibility not only for the materials and 
construction of the ze, but also for the design, calcu- 
lations, plans and specifications, and for the sufficiency 





of the bridge for the loads therein specified. And the 
enforcement of any part, or all parts, of the specifications 
shall not in any way relieve the contractor from such 
res ibility.” 

t will be seen from the foregoing that the functions 
of the Board of Engineers, after its completion by the 
appointment of Messrs. Monsarrat and Schneider, were 
supervisory almost wholly executive, the engineering 
features having been fully determined before their 
appointments were made. It should be noted, however, 
that the experience and counsel of Messrs. Modjeski and 
Schneider was of much value in connection with certain 
changes later agreed to by the Board and the contractors. 
When Mr. Borden was appointed all the working drawings 
were complete, and the work itself was practically manu- 
factured and erected with the exception of the suspended 
span. 

Yours truly, 
PHEtPs JOHNSON, President. 
The St. Lawrence Bridge Company, Limited, Montreal, 
Canada, October 18, 1918. 





“ STUDENTS FOR DEGREE COURSES.” 
To THe Eortror oF ENGINEERING. 

Srr,—The thanks of students for Natural Science 
Degrees are due to you and to Messrs. Butterworth, 
Ackerman and Guest, for further ventilation of this 
subject originating in my letter which appeared in your 
issue of November 29. I write again solely to express 
agreement with Mr. Guest upon the point that such 
degrees must not be made ‘“‘cheap” in sympathy for 
those who have lost time due to military service. Sucha 
course would be unjust alike to them and to those 
already holding degrees. As I stated in my original 
letter, taking (for example) the B.Sc. Degree on evening 
study would be for most a trying process. There are, 
however, some men of conspicuous ability who could 
and would go through if they had the chance. I submit 
it is a national duty to give them this chance. 

Yours obediently, 
. F. Rotanp WoLLAsTON. 

Lord’s Chambers, 26, Corporation-street, Manchester, 

December 16, 1918. 





THE POSITION OF THE OFFICIAL IN 
ENGINEERING AND OTHER WORKS. 


To tHE Evitor oF ENGINEERING. 

Srr,—Much attention has been given to the relations 
between the capitalist employer and Labour, and this 
is most ably dealt with in the article on the Labour Issue 
by Mr. Alexander Ramsay in ENGINEERING of Novem- 
ber 29, 1918. Up to the present, however, little regard 
has been given to the offizial who comes between the two. 
I consider that even junior clerks and draughtsmen really 
constitute part of the labour required to keep an engineer- 
ing works going ; and by the word “ official ’’ I mean the 
heads of departments, together with their subordinates, 
such as the head clerks in the counting house and in the 
secretarial, estimating and other departments, the head 
draughtsman in the drawing office, the works manager 
with his under-managers foremen, and generally all 
who are paid an upstanding wage or salary. 

During the war, this class has received only small 
increases of salary, and in some cases none ; sometimes 
bonuses have been given, but these it is expected will be 
discontinued after the war. Officials have been most 
loyal in working under the greatest difficulties and with 
excessive overtime during the war; and it seems to me 
to be much to the discredit of employers that more has 
not been done for them. In many cases they have Deen 
working for salaries very much below the wages paid 
to the workmen under their control ; and it must be 
remembered that they are expected to keep up a certain 
position, so that they have been hit very hard. The 
official class has no trade union, and therefore has been 
entirely at the mercy of the employer. It has been 
found practically impossible to get educated men to 
combine ; but there are now some signs of combination 
in the Association of Draughtsmen, and in the various 
foremen’s associations, and these signs I am glad to see. 

It is not only the question of salary that arises, but 
the general treatment of the official. first experience 
&@ man generally has when he is made upstanding, and is 
given an official position, is, that he is expected to work 
overtime without extra pay almost regularly. The 
employer takes the utmost care not to work men overtime 
who are paid extra for it ; but he exacts overtime from 
the man who receives the upstanding wage, because he 
has not to pay for it. In this direction the average 
employer is often most thoughtless. A common habit 
of heads of firms is to come in late and stay late, 
and to make a rule that officials must not leave before 
they do ; but they take good care to see that the officials 
turn up at the proper time in the morning. No good 
official objects to working overtime when it is necessary ; 
but such a way of getting overtime out of him is most 
irritating and unjust. I have known cases of an 
employer spending the week shooting, coming in on 
Saturday morning at about 11 o’clock, and keeping the 
officials the whole afternoon. 

It is true that in most works an official gets a fort- 
night’s holiday, with pay; but on the other hand he is 
expected to be about the works in general holiday times, 
in case anything turns up, and to look after repairs. On 
the whole, therefore, he gets a much shorter holiday per 
annum the average workman. 

Another point that needs to be dealt with is the ve 
unfair agreements that employers often ask their o 
on mates Sate. seoenanian saaultiids dhaneda saeoniien 
as. to sign an agreement iding information 
obtained psy by experiment or otherwise, during 
the time yy were with the firm was to be for the 








benefit and at the service of the firm, and was to be 
considered private and not made use of er divulged 
without the firm’s consent. It will be seen from this 
that if a man left (and it must be remembered that the 
firm reserved the full right to discharge a man at any 
time) he could not make use of any information of 
whatever kind that he had obtai while with the 
firm ; and a young man woula, of course, obtain general 
engineering knowledge, which, by the agreement, he could 
not make use of. Such a restraint is contrary to law ; 
but to a large extent a case in the law courts goes in 
favour of those that have most money; few officials 
would be able to afford to fight their firms, and still less 
to incur the risk of heavy costs if the verdict went 
against them. 

The whole question of patents, again, requires atten- 
tion. A common agreement provides that all inventions 
by the official shall be patented in the name of the firm 
and for its sole benefit; and in some cases attempts 
have been made to prevent a man’s patenting his own 
inventions éven after he has left the firm. 

It seems to be almost forgotten that the official is as 
essential for the carrying on of industry as the employer 
and the workman ; and unless fairer treatment is given 
him, there will be little encouragement for a man to 
undergo the expensive training and education that are 
necessary in order to qualify him to become an official, 
when officials are not only subjected to bad treatment 
at the caprice of the employer, but often receive lower 
pay than the workmen who are under them. 


Yours truly, 
December 11, 1918. ** An Ex-OFFICIAL.” 





WOOLWICH ARSENAL. 
To tHe Epiror oF ENGINEERING. 

S1r,—My attention has been directed to your leading 
article on page 587 of your issue of November 22, which 
contains a reference to Woolwich. 

A shell-maker is quoted as saying that the chances 
of winning the war would have been substantially 
increased if Woolwich and all its works had been 
destroyed by Zeppelins. In my opinion, and my views 
are based on actual experience of the Arsenal throughout 
the entire period of the war, this statement is grossly 
unfair to Woolwich as a whole ; I had no opportunity of 
seeing the shell plant in the early days. When the call 
came to the engineering community to organise them- 
selves in the production of munitions, it was to Woolwich 
that the great majority went. 

With regard to manufacture, although engineers 
were not always struck with the simplicity of the design 
of the articles they were called upon to make, from the 
production point of view they were largely of the opinion 
that the work carried out at Woolwich was in every way 
creditable, and moreover the uns Ifish manner in which 
all the managers at the Arsenal aff rded assistance and 
information is a pleasant recollection of these strenuous 
days. 

i am sure that the usual sense of fairness which 
characterises your informative and excellent journal will 
induce you to correct the unhappy impression given by 
the statement in your article reterred to. 

I am, yours faithfully, 
id a 


December 16, 1918. 

(We most willingly insert our correspondent’s letter 
as we know that he is not only well acquainted with the 
present conditions at Woolwich, but also, as the head 
of one of the most important engineering establishments 
which promptly took up war work in the early days, 
had personal experience of the matters about which 
he writes. At the same time it is certain that the 
expression of opinion quoted in our article was by no 
means an isolated one. The diff»rence in the points of 
view is probably explicable by the fact that Woolwich 
Arsenal is a vast establishment made up of a number 
of departments varying considerably in efficiency, and 
that the conclusions arrived at by each critic have been 
based on his experience in connection with the particular 
department with which he was brought into contact.— 
Ep.E.] 





DIVISIONAL ENGINEERS ; ROYAL NAVAL 
DIVISION. 
To tHE Epiror or ENGINEERING. 

Srr,—As you are no doubt aware, in 1914 the Institu- 
tions of Civil, Electrical and Mechanical Engineers 
assisted in the formation of a unit known as the Divisional 
Engineers, which was attached to the Royal Naval 
Division. As many of these men are now discharged, 
or are being demobilised under the present scheme, 
I shall be greatly obliged if you will kindly insert a short 
paragraph in your paper asking any member of the 
original No. 3 Section of the Ist Field Company to 
communicate with me, care of Messrs. Nuttall and Co., 
Limited, Ravenhead, St. Helens, Lancashire. 

My reason for this is that several of us are very 
anxious to get in touch with as many of the original men 
as possible, with a view to making arrangements for a 
reunion. 

I am, yours very truly, 


C. Saxton. 
December 16, 1918. 





Cast-Iron Piston Rives sy THE Lavaup OENTRI- 
FUGAL MacuIne: Ernratum.—We regret that a peculiar 
misprint in the heading of a Note published on page 687 
ante was overlooked in last week’s issue, carbon being 
printed instead of cast-iron. The title of the Note should 
= : Cast-Iron Piston Rings by the Lavaud Centrifugal 
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We illustrate on this page a turret head for a 
drilling machine. The device is due to the Spafford 
Yool Works, of 10, Hoadley-place, Hartford, Connec- 
ticut, U.S.A., and has met with a considerable demand, 
since where different sizes of drills are required at one 
setting of the work, or different operations have to 
be effected, it takes much less time to rotate the 
turret than to change a tool. As shown in our illus- 
tration, the turret. has five heads, and the arrangement 
is such that only the operative head is driven, and 
whilst this is at work the other heads remain stationary. 
The driving arbor fits on to the drill spindle, and the 
turret is kept from rotating, as a whole, by an 
adjustable rcd which couples it to a clamp fixed to 
the sliding sleeve of the drilling machine. This rod 
also prevents the turret from falling should the arbor 
jar loose. On pressing the lever visible in front the 
turret can be rotated either way, allowing the head 


required to be brought into the working position. | P 


This can be done without stopping the drill spindle. 





Tue Avsratan Lioyp.—This large concern, which 
before the war had a fievt of 65 boate with en aggregate 
tonnage of 220,000 tons, ie now polled to liquidate, 
and other Austrian shipping companies will probably 
have to do the samo. The Austrian Lloyd showed 
a deficit for last year of 1,909,435 Austrian kronen, of 
which 39,000 kronen were covered by the reserve fund, 
the balance, together with the losses from 1915 and 1916, 
making up an agyregate of more than 4,590,000 kronen, 
being carried forward to the current year. The compan 
is domiciled in Trieste, and its trade was pony ith 
Mediterranean ports. A good many of its boats were 
seized iu foreign waters, and others have been lost in 
war service. 
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\THE SUPPLY 'OF SINGLE-PHASE' POWER 
FROM THREE-PHASE SYSTEMS.* 
By Professor Mires Waker, D.Sc. 
(Continued from page 695.) 
(5) A Roratine BALANncING TRANSFORMER.4 re 

This absorbs the balanced three-phase power in’ one 
winding and supplies a single-phase load from an inde- 
pendent winding. 

A balancer of this kind is of special interest in con- 
nection with single-phase electric 1urnaces. 

The main advantages claimed for the single-phase 
furnace are as follow :—In the first place, only two elec- 
trodes are requird instead of three ; and as these can 
be brought into the furnace at two diametrically opposite 
points the liability of the arc to cause a short-circuit 
through the hot semi-conducting lining is very much 
reduced. This enables the voltage between the terminals 
to be raised to a value almost double that which is 
racticable for a polyphase furnace. The increase 
in the voltage leads to a corresponding reduction in 
current for the same power input ; the smaller current 
leads to economy in conducting cables and contacts 
and enables a much smaller electrode to be used than is 
sera in the polyphase furnace. As the electrode 
losses are dependent upon the surface of carbon —— 
and also upon the amount of air-leakage through the 
furnace, the reduction in the number and size of the 
electrodes and in the number and size of leakage holes 
results in @ great saving in electrode consumption. In 
the second en the single-phase furnace has an exterior 
shape which approaches a spherical form ; the radiation 
losses are thus reduced to the smallest possible for a 
given content. 


eed 





* Paper read before the Institution of Electrical 
Engineers on December 5. 
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Requirements in balancer for single-phase furnace 
work.—When the is to supply a single-phase 
current to an electric furnace, the source of supply bei 
an ordinary three-phase system, there is an advan 
in using « special kind of r which shall fulfil 
functions of (1) voltage transformer, (2) balancer, (3) 
reactance, (4) wer-factor corrector. These 
functions can of course be performed by a motor-genera- 
tor set desi with suitable characteristics; but the 
first cost of a motor-generator set is higher than that 
of a balancer of the same output, and the efficiency is 
lower. More clearly to understand the functions of 
such a bal » thing should be said of the ad- 
vantages (from the user’s point of view) of working a 
single-phase furnace with an inductance in circuit suffi- 
cient to make the current lag by 45 deg. behind the 
voltage. 

Consider the circuit shown = Fig. ype OP is 
the pri winding of a transformer, ite secondary 
wtallieg, T X a choking coil, and F a single-phase fur- 


Fig. 20. 
is 


YOVOUN0 


| ¢ 








xX 


Fig. 27. 


10:26 cm------------4 















CTD 


oe 7M ~~ LF -— eT Cm---5 


37cm -—<~ 











,O4cm 


bi 


(56974) 


128 volts 











“2dv 


O (S¢62.8) 156 volts 


1g. 23 


ower unpat to furnace in kw 


Ampaes 
In the vector diagram, Fig. 22, let O T represent 


nace. 
the vol generated by the secondary, X T the reactive 
drop in the choke coil (with which may be included any 
reactive drop in the transformer), Let F X represent 
the reactive drop in the furnace, and O F the resistance 
drop in the furnace and the rest of the circuit. If this 
diagram represents the full-load working conditions, then 
the full-load current is lagging 45 deg. behind the voltage, 
and is represented to some scale by the line O F. When 
the inductance and resistance are adjusted to give these 
conditions on full load, and the inductance is maintained 
constant, the voltage O T being constant, the input 
to the furnace cannot exceed* the full-load value how- 
ever the resistance of the circuit may be varied. In 
fact, if we o! the resistance of the furnace from in- 
finity to zero, the current will increase from 0 to 1-41 





* The proof of this is as follows :— 


E R ER 
Power =E I cos $=ETag 7 XH) J (Ria XH) RG XE 
This is at a maximum when R = X. 
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times iull-loau current, aud the power at various values 
of the current will be given by the curve in Fig. 23. The 
full-load value of the current gives the highest point of 
the curve. Any reduction of the resistance of the 
furnace beyond this point causes a decrease in} the 
input, although the current is slightly increased. If 
the furnace is short-circuited, the input falls to zero 
and the current cannot exceed 1-41 times full-load 
current. 
| The importance of stability —These conditions give 
stability in operation, and are of great importance in 
reserving the lining of the furnace. No really satis- 
actory refractory substances can be obtained for the 
lining of electric furnaces. The best commercial sub- 
stances, such as dolomite, magnesite, or silica brick, 
have melting-points not very far above the temperature 
at which it is desired to work the furnace. If by any 
unfortunate chance part of the lining reaches a tempera- 
ture above its melting-point, it begins to blend with the 
contents of the furnace, causing trouble with the pouring 
and heavy expense in re-lining. Now the maintaining 
of the furnace at its proper temperature depends upon 
the maintaining of the lance between the electrical 
input and the energy absorbed and radiated. If the 
characteristics of the circuit are such that an increase 
in the current is accompanied by an increase in the 
electrical input, the greatest care must be exercised 
when the furnace is at full load, to keep the current 
near ite full-load value; and this is difficult by reason 
of the unstable nature of the arc. Automatic regulators 
are often installed to keep the current within bounds, 
but even these are not found to be sufficient during 
the first 20 mins. after the furnace has been started up 
from the cold ; and in some three-phase furnaces, where 





(6607-4) 


no great amount of inductance is connected in circuit, 
it is necessary to have three operators (one at the regulat- 
ing wheel of each carbon), with their eyes fixed on the 
ammeter, to screw up and down the carbons every few 
seconds in order to keep the currents approximately 
balanced, After the furnace has been heated fairly 
well, the lengths of its arcs are greater, and the regulating 
can then be handed over to a regulator of the ‘Thury 


t ° 

Where sufficient inductance is put in series with the 
furnace, the circuit becomes automatically stable and 
no such regulators are required. The ideal condition 
for steady running is attained when the inductive drop 
at full load is equal to the resistance drop, as shown in 
Vig. 23. In some cases, the transformers that supply 
the furnace are built in such a way as to have their 
magnetic leakage ly enough to give the required 
inductive drop. designing transformers for this 
purpose, care must be taken to see that the cross- 
section of any iron added to the leakage paths is ‘suffi- 
ciently great to give a fairly straight-line law for the 
increase of the leakage flux with the current, right up 
to the point 1-41 times full-load current; otherwise 
it may be found that when the furnace is short-circuited 
the current taken is much more than 1-41 times full-load 
current, and trouble may arise with the power company 
supplying the three-phase power. A case came to the 
notice of the author in which failure to provide a suffi- 
cient cross-section for the reactive iron resulted in undue 
a a gp am to the power system and great loss of furnace 
inings. 

From the power company’s point of view, the induct- 
ance is not an unmixed blessing. By reducing the 
power factor it calls for more copper in the mains for 
a given load, and reduces the output of the generators. 
Sudden heavy calls for low power-factor current have 
a bad eff:ct upon the regulation of the whole system. 
But so greatly does the stability given by the inductance 
help towaris economy in furnace linings, that large 
numbers of furnaces in this country and in America are 
run at 0-7 power factor, single-phase furnace, 
having only one carbon at tive top, p ts a 
area of roof lining to the fierce radiation from the arc, 
and for this and other reasons set out above it is more 
economical than the three-phase furnace. 

Design of Balancer for Single-Phase Furnace Work.—It 
will be seen, then, that in designing a balancer to provide 
® single-phase furnace load from three-phase power 
mains it is desirable that the single-phase winding 
should have such a high inductance that the current 
will lag 45 deg. at full load. At the same time, it is 
desirable that the three-phase winding should be 
Operated at — power factor. These conditions can 
be met by building a three-phase synchronous motor 





having an onlinary three-phase armature winding lying 
in slots near the working face of the stator (see Fig. 24), 


and provided with a le-phase winding lying in slots 
further removed Anda rotor than the three-phase 


slots and ery a so that very considerable magnetic 
leakage occurs between the two windings at full load. 

The dimensions of the three-phase slots near the 
surface of the armature and of the single-phase slot 
lying in the centre of the punching are shown in Fig. 21. 
This figure also shows a narrow slot 0-45 cm. wide, 
across which the leakage flux finds its way at full load. 
The calculations here given show how one can arrive at 
the characteristics of such a machine. The machine 
described is one of two designed for the Snyder Electric 
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CaLcuLaTION SHEET FOR THREE-PHASE TO SINGLE-PHASE BALANCER. 


Furnace Company and now in successful operation in 
this country. Another, somewhat similar, machine has 
been designed to be built by the Allis-Chalmers Company, 
of America, and several machines o! larger output are in 
contemplation. The British machines are required for 
furnaces to make steel tor war pu " 

In the case of the 400-kw. balancer here described, 
the following were the particulars of the conditions to 
be met :— 


Three-phase supply. Line 6,000 at 50 


voltaye. cycles. 
sa tofurnace ... --- 350 kw. to 400 kw. 
Voltag: on are and connecting 





cables in phase with the 


current 156. 


The inductive drop in the furnace was a quantity 
that could not be given exactly by the makers, and 
therefore allowance had to be made in the windings of 
the balancer so that if the inductive voltage came out 
high a rather higher no-load voltage could be obtained. 

ments were made so that a no-load voltage of 
247 could be obtained if it should be necessary. Before 
this balancer was completely wound, measurements 
were made on another furna:e, from which it appeared 
that the inductive drop in furnace and leads would 
come out at about 28 volts, and that the best relation 
between the various voltages would be that indicated 
in Fig. 22. 

‘Lhe method of fixing upon the size of frame and the 
other dimensions in order to secure the requisite charac 
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teristics is given in Appendix VII. The calculation 
sheet of the machine is here given ( 724). 
Compensating Winding.—One of the special features 
of this type of balancer is a compensating winding 
designed to inject a boosting voltage into the two phases 
of the three-phase winding that lie adjacent to the 
single-phase winding, in order to prevent those windings 
from taking more than their share of the load. If this 
winding were not provided, phases A and C (adjacent 
to which the single-phase slots are placed) would take 
& load equivalent to a single-phase load on the three- 
phase system by reason of the fact that the magnetic 
coupling between these phases and the single-phase 
coils is more complete than the coupling between the 
single-phase winding and phase B. Another way of 
looking at the matter is this: When current passes 
through the single-phase winding, it drives magnetic 
flux* across the three-phase slots of phases A and C 
and causes an inductive drop in these 





hases ; so that | 


magnetomotive iorce ot the single-phase winding, that 
it can be neglected in roughly estimating the number of 
compensating turns required. In Appendix VIII is 
given the method of calculating the number of com- 
pensating turns required. The manner of winding and 
connecting the compensating conductors can be seen 
from Figs. 25 and 26. 
Tappings on the Three-Phase Winding.—In order to 
rovide a means of making small adjustments in the 
ance of the load on the three-phase winding after the 
machine was built, three tappings were taken off each 
of the phases near the star point. These were at 3, 6 
and 9 turns respectively away from the inner end of 
each phase. As there are 192 turns per phase, the 
tappings give a choice of cutting out 1-56 per cent., 
3-12 per cent., or 4-68 per cent. of the phase voltage. 
In practice it was found that the connection that gave 
the best result with only 3 compensating turns connected 
was that shown in Fig. 27. The effect of this slight 


there will flow from the line a current of such value and | dissymmetry in the connections was a slight dissym- 
of such phase that it produces an impedance rise sufficient | metry at no load, as shown by the figures on page 692 ante. 
to balance the inductive drop produced by the single-| This dissymmetry is of no importance in practice, and 


phase magnetomotive force. 


Since the resistance drop! can be eliminated in future by the better adjustment 


Messrs. Sanpycrort, Limirep. 





























































































































TEsT SHEET. 
Date, March 15, 1917. 
For Snyder Electric Furnace Company. 
No-Load Losses. 
Order No. 338/16. Motor No. 1,393. K.v.a. 444. Volts 6,000/166. R.P.M. 750. Cycles 50. 
=e re ; : | 
Balancer. Driving Motor. | 
5 ae Arma- 
Single- ture | Differ- Remarks. 
Speed Volts, Exciting] Exciting) Resist- | phase | Volts. | Amps.| Field.| Total | 1? R. | ence. | 
K = 120. Amps. | Volts. ance. olts. Watts | 
—— - posaipenren | 
758 | 49-7 5,970 26-5 83-8 8-15 | 219 209 48-7 | 18-0 | 25,400) 535 | 24,865 | Driven light with its 
| exciter and starting 
| | motor at full volt- 
age. 
758} © 0 0 0 | |} - 210 | 19-5 | 18-1 | 10,200) 85 | 10,115 | Driven not excited. 
785 - — = —- | — - 205 8-0 | 18-0 | 4,100} 15 | 4,085 | Belt off motor. 
24,865 
10,115 
14,750 10,115 
Exciting watts ==2,220 Exciting watts 2,220 Friction and windage, includ- 4,085 
ing exciter and starting 
Iron loss 12,530 watts. motor .. _ oe . 6,030 
“ : —eeeemeemasecernane a 
Temperature Rise 
Temperatures. Part. Deg. C. Deg. C. Resistances at 14 Deg. C. 
Reached. 
Ohms. 
After 2 hours’ run at 6,000 | Stator core 39 22 Three-phase winding A—B 1-104 
volts, no load Rotor winding 43 26 ”» ” B-C 1-185 
Exciter armature 44 27 pat é. C-A 1-292 
Exciter commutato 44 27 One-phase. . on on m 0-5435 
Air sha 17 — One-phase compensation ~ -102 
Single-phase winding, one coil.. 0-00442 
TESTS ON SITE. May 13, 1917. 
Order No. 338/16. Serial No. 1393. Three-phase single-phase balancer. 444 k.v.a. 
Three-phase Side. Single-phase Side. 
Exciting w as oe | 
Speed.| Amps. Amperes Kilowatts. Remarks. 
Volts. | Volts. Amps. Kw. 
A »1.8 A-B C-B 
— = —ee 
750 29 6,100 3-2 3-4 | 4 9 14 224 0 0 | Running light. 
! 
750 39 5,960 45-0 45-0 | 49 200 | 232 166 2,450 390 | Full load. Are pulled 
out to give maximum 
| load. 
760 39 5,980 13-0 13-0 18 38 83 Not 3,620 75 | Carbon short circuited. 
readable 





is*small, compared with the reactive drop, the excess 
current that would be taken by phases A and C would 
be almost in exact opposition of phase to the single-phase 
eurrent. 

One way of preventing this action is to inject into 
phases A and C an electromotive force which shall at 
all times be exactly equal and opposite to the electro- 
motive force generated in the three-phase winding 
by the interlinked flux from the single-phase magneto- 
motive force. The most direct way of doing this is to 
wind a few turns of wire interlinked with the main leakage 
path of the single-phase winding, and clect ically connect 
these to phases A and C so that the E.M.F. generated in 
the turns by the main leakage shall oppose the E.M.F. 
— in the three-phase winding by the small 

akage across the three-phase slots. As the leakage 
flux across the leakage air-gap is great, compared with 
the leakage across the three-phase slots, only very 
few turns of compensating winding are required to 
balance the E.M.F., in the 16 conductors per slot of the 
three-phase winding. The counter magnetomotive force 
set up by these few turns is so small, compared with the 


*It should be noted that any change which occurs 
im the fi ld flux due to the single-phase load (except 
in so far as it is exterior to the damper) affscts phase B 
as much as phases A and C. 








of the compensating winding. When there is no load 
on the single-phase winding, there is no E.M.F. in the 
compensating winding* ; and as it is the same magneto- 
motive force that operates upon the compensati 
winding as operates upon the three-phase winding an 
creates a tendency to unequal back E.M.F., the right 
adjustment of the compensating winding should bring 
about a nearly exact balance of the phases. The 
currents in the damper on the field poles also tend to 
create a disturbance in the balance of the load; this 
disturbance is of a very complex nature, but fortunately 
is not of very great moment. 

The Damper on the Field Poles.—The damper consists 
of nine drawn copper bars of taper section. These are 
held in dovetail slots in the pole face, and pinned and 
sweated to a copper casting encircling each pole. The 
copper castings are bolted together from pole to pole so 
as to form a complete squirrel-cage winding. In order 
to avoid any inductive action between the individual 
stator slots and the bars of the damper, the slots on the 
field poles are skewed through a complete stator slot 
pitch. It was found that with this arrangement the 
damper showed no signs of heating at no load, and only 





* Except a very smal! inductive drop due to the three- 





phase load, which can be compensated for by the addition 
of a small choke coil in phase B. 


very slight heating at full load. On a previous machine 
in which this precaution was not taken, there was a 
considerable loss in the damper at no load, owing to the 
inductor action of the stator teeth. 

General Method of —~ ge from the ial 
features above mentioned, the design of the jancer 
follows very closely the design of an alternating-current 
generator or ijediveneus motor. The full details of 
the design are given in the calculation sheet on 724. 
It is unnecessary here to do more than supplement 
the explanation given in the author’s book of the general 


method of design. 

Ampere-Turns on the Field Magnet.—These are calcu- 
lated in Appendix IX. 

Heating and Cooling of the Frame.—The calculation 


of the heat generated at full load follows the rules given 
in the book referred to, except that on this machine 
one has the copper losses of two armatures, and rather 
heavier eddy-current losses in end plates than on simple 
generators of the same size. As against this, the air- 
gaps provided in the leakage path around the single- 
phase winding afford a very effective cooling surface 
not found in ordinary machines. This can only be 
utilised well if an efficient fan is provided to blow a 
very positive blast of air through the ventilating ducts. 
The machine was accordingly built with end bells 
desi ; re as to i the A from the fan _— 
on eld magnet and to compel a great part of it to 
traverse the Seatiinting Prcore que t the remainder 
passed over and between the armature coils before it 
—— at ducts provided at the periphery of the end 


Armature Losses.—The various losses and the manner 
in which the heat is carried away are given in 
~~ x. 

i .—The measured friction and windage, iron 
and field losses are filled in their respective places on 
the calculation sheet. In addition to these losses, an 
allowance of 8 kw. has been made for extraneous loss 
at full load, bringing up the total losses at full load to 





C B 


42-4 kw. Thus the efficiency works out at 90-4 per 
cent. So far as could be ascertained from measurements 
made on integrating meters over a number of runs on 
the furnace, this figure is very near the mark. 

Tests.—It was not possible to make a load test at 
the maker’s works, for sufficient power was not available. 
Particulars of the no-load tests are annexed. 

The full-load test was made after the machine had 
been delivered to the works of Messrs. Summerson, 
Limited, Darlington. Characteristic figures of the test 
are annexed. It will be seen that when running 
light there is a dissymmetry in the power taken by 
different phases: this is due to the arrangement of 
taps shown in Fig. 27, but does not cause any measureable 
interference with the voltage at the end of a long feeder. 
When the furnace is in circuit, the amount of load can 
be varied slightly by altering the distance between the 
electrodes. int of maximum load is in practice 
found by trial. y increase or decrease of the length 
of the arc from this maximum load point causes a 
decrease in the load. It is sometimes convenient to 
vary the load by changing the length of the arc, but 
the steadiest conditions are obtained when the arc is 
on the maximum-load point. It will be seen that the 
balance of the load is quite good, the currents in the 
three lines A, B and C being 45 amperes, 45 amperes and 
49 amperes respectively. deviation from the perfect 

ce is not more than is often found on standard 
polyphase machines. 
hort-Circuit Conditions.—A very interesting experi- 
ment is to screw down the top carbon until it dips into 
the metal in the furnace, As the arc is shortened, the 
voltage falls; when the carbon is in contact with the 
metal the voltage cannot be read on the voltmeter and 
the watts fall to a small amount of the order of 75 kw., 
depending upon the condition of the charge. The current 
rises to somewhere between 3,500 amperes and 3,800 
amperes. The load on the three-phase side falls to about 
121 kw. This is satisfactory from the power company’s 
point of view. 

The author wishes to express his thanks to the Snyder 

tric Furnace Company for permission to lish 
the figures given in the paper, to rs. ycroft, 
Limited, for supplying data of the balancer, and to 
Mr. J. A. Kuyser for the values of the voltage drop in 
each phase of a three-phase generator, given below. 


APPENDIX I. 
Sinciz-Poasz Loap on THReE-PHasze GENERATOR. 
The following figures were obtained from a test on an 








8,000-k.v.a. star-connected three-phase generator, which 





| 
| 
| 
| 
| 
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was loaded up on another generator running as a syn- 
chronous motor so that the power factor of the load 
could be adjusted to zero. Measurements were made of 
the voltage on each leg of the star from the terminals 
to the star point, as well as between the terminals. The 
phases will be lettered A, B and C, in order of rotation. 
A oe load of 700 amperes at zero power factor 
was wn upon terminals Band ©. The voltages then 
were :— 


A B Cc 
Phase voltage -. 4,130 3,950 3,820 

A-B B-C C-A 
Terminal voltage ... 7,150 6,600 6,950 


It is very commonly found on three-phase machines 
that the m Some voltages are increased higher har- 
monics, so that if a diagram is made with the three-phase 
voltages as vectors radiating from a point, and with the 
three terminal voltages forming the sides of a triangle, 
the centre point of the star forms the apex of a low 

m, the altitude of the apex ing upon 
the amplitude of the harmonics. Notably when the 
phase voltage contains a pronounced third harmonic, 
which is absent on the terminal vol , the altitude 
of the pyramid will be considerable. this machine 
each phase winding was short-chorded 7 60 deg., so 
that it occupied a virtual coil-width of 120 deg. This 
had the effect of eliminating the third and ninth har- 
monics in the phase E.M.F. wave. The winding factor 
of the fifth harmonic was only about 0-165, and that 
of the seventh harmonic 0-118.* The excess of higher 














— + ee 


15647. *) 


— 





harmonics in the wave-form of the phase vol over 
those in the terminal voltage appears to have m of 
very emall value, because we find, when we set out the 
vector diagram with the voltages given above, that the 
apex of the —— has such a small altitude that the 
diagram may be regarded for practical purposes as lyi 
in a plane (see Fig. 28). This clock diagram is sup 
to revolve in an anti-clockwise direction, and the senses 
of the vectors must be taken with reference to Fig. 29, in 
which the arrow-heads show the directions taken as 
positive in each wire. Particular regard must be had 
to the direction of the current taken as positive through 
the single-phase load D. The vectors representing 
the voltages B and C are only 116 deg. apart. values 
of the vol , and the angle between them, seem to 
be sufficiently well accounted for by the ordinary 
theory of voltage drop in ne windings. The 
true reactive drop in the winding appears to have been 
about 7 per cent. of the terminal Moone. This figure 
very well with the value obtai by the short- 
circuit test on the same gensrator. The resistance 
dro hs only 0-375 of 1 per cent., and is almost 
negli . 

n Fig. 28 the author has set out the terminal voltage 
of BC as the radiating vector OV, and the current 
of 700 amperes as the vector O I lagging 90 deg. If we 
~~ — that at no bee =. tage in phase tape 
4,130 occupied position ’, making an angle o} 
120 deg. with OA, and that the phase vo in C 
was also 4,130 volts and ee eee OC’, also 
at 120 deg. from O A, we see allowance of an 
inductive drop of 7 per cent. in windings B and C, as 
shown by the vectors B’ B” and 0’ 0’, brings us almost 





* 8. P. Smith and R. H. Boulding, Journal of the | that 


Inetitute of Electrical Engineers, 1915, vol. liii, page 205. 








exactly on B and C, as ascertained by actual measure- 
men’ 


ts. 

It will be noticed that the vector C’ OC” is takeri in 
the sense ite to that of B’ B’; this is because 
the current OI is drawn on the convention that the 
arrow-head on OC (Fig. 29) is the positive direction 
along that wire. If, then, we are to draw the vector 
©’ 0” on the convention that the arrow-head on OC 
is the positive direction dlong the circuit, it must be 
set out in the sense as shown in Fig. 28. 

From the fact that the construction shown in Fig. 28 
gives us so very nearly the figures obtained on test, 
we can apply a similar construction for obtaining the 

ment of voltage caused by a single-phase load, 
which forms a small proportion of the full-load rating 
of the machine, and at power factors higher than zero. 
If, for instance, we put upon the 8,000-k.v.a. 6,600-volt 
generator a load of only 140 amperes at a power factor 
of 0-7, we obtain a clock diagram (as shown in Fig. 30) 
in which the disturbances in the voltages of the system 
are as indicated in the following table :— 


A B Cc 
Phase voltage --- 98,820 3,800 3,760 

A-B B-C C-A 
Terminal voltage ... 6,620 6,530 6,540 


We see from this that where a single-phase load 
forms only a small part (say not more than 20 per 
cent.) of the total load on a three-phase station, it 
may be thrown directly upon one of the phases of a 
three-phase generator without causing a serious want 


A 











AS6E7 €) 

Cc 

of balance on the Paoges Lge An instance 

of this kind is found at Bradford, where single-phase 

furnaces of 400-kw. capacity are thrown on and off 

lyphase mains without causing a noticeable un- 
Balancing of the voltages. 

Single-Phase Armature Reaction.—The ratio of the 
field amperes on three-phase short-circuit (700 amperes 
per phase) to the field amperes on no load was 0-705 
on the 8,000-k.v.a. generator referred to above. When 
the single-phase short-circuit current of 700 amperes 
was put upon phase B-C, the ratio of the field amperes 
on single-phase short-circuit to the field amperes at 
no load was 0-46. It is generally found that the field 
ampere turns on single-phase short-circuit are from 
0-65 to 0-75 of the field ampere-turns, on three-phase 
short circuit, for the same armature current per phase. 
The exact value of this ratio depends upon the width 
of the pole arc and upon the efficiency of the amortisseur. 
Machines having a cylindrical field magnet distributed 
according to the ordinary plan, and havi @ very 
a amortisseur, have a ratio in the neigh ‘hood 
of 0-65. 





APPENDIX II. 


ELIMINATION OF THE SINGLE-PHAasE PowER COMPONENT 
WITHOUT OBTAINING A BALANCE OF PHASES. 
Let the current in the lines A, B and C be :— 
ta 100 sin w ¢, 
iy = 75.4 sin (wt — 115 deg.), 
ic = 96.6 sin (w ¢ — 225 deg.). (See Fig. 31). 
The three vectors representing these currents form 
the sides of a triangle with the arrow-heads shown 
in Fig. 32 running concurrently. This is therefore a 
ible current distribution in a star-connected system. 
new let the voltages in the three legs be : 


Hi 


éa = 100 sin wf, 
e&» = 2(6.2 sin (wt — 115 deg.), 
€e = 123.3 sin (wt - 225 deg.). 


Multiplying out éq ia, es t, and e- i, we find that the 
alternating components of the power come out : 


5,000 cos 2 w é, 
7,780 cos (2 w ¢ — 230 deg.), 
and 5,969 cos (2 w ¢ — 459 deg.), or 


5,960 cos (2 w t — 90 deg.). 

The three vectors representing these alternating com- 
desu tie chien 48 6 telanei> with Ge eanen- 

shown in Fig. 2 following concurrently. Their 
vector eum is refore zero; that is to say, the load 
on the system is balanced a i "3 
definition of balance, although the itions (1) and (3) 
mentioned on 691 ante are far from being met. 
We thus see the definition of balance given on 


pose are not necessarily the same. If a system 
comp! with conditions (1), (2) (3) and (4), then it will 





be balanced according to Steinmetz’s definition; that 
is to say, the sum of all the alternating components of 
the power is zero. But it does not follow t if the 
sum of all the alternating components of power is equal 
to zero the conditions (1), (2), (3) and (4) are also met. 


APPENDIX III. 

GRaPHICc CONSTRUCTION SHOWING BALANCE OF PowER 
AND BALANCE OF PHASES BY MEANS OF A CHOKE ColIL. 

Let the three-phase system A, B, C, Fig. 33, be loaded* 
with a resistance and choke coil between the terminals 
A-B. Let the voltages in A, B and C respectively 
be represented by the vectors Eg, E, and E in Fig. 34. 
Taking eg = E sin w t, we have : 

Cad = V3 E sin (wt + 7/6). 
First let us take the instance quoted by Steinmetzt 
where the power factor of the current A B is such that 
the current lags 7/6 = @ behind the voltage, so that 
tad = I sin wt. alternating component ofj the 
power will be : 
$V 3 ELlcos(2wt+ 47 — 2/6), 
= $J3 EI cos (2 wt + 7/6). 

In order to neutralise this alternating component, we 
can put in circuit a choke-coil fed by a voltage : 
el= 3 E’sin (wt + 7/6 — 8) = / 3 Esin (wt — 2/6) 
where B=3¢+4}7= 7/12+}h07= hr. 

This voltage can be obtained from the’terminals A-C, 
as is shown in Fig. 33, lagging 30 deg. behind Ey. 








Figtt we 








The current through the choke coil is : 
¢ = I’sin (wt — 1/6 — 3 7), 
and if the reactance of the coil be suitably adjusted 


so that I’ = I, then the alternating component of the 
power in the choke circuit is : 


er = eV3E' I’ cos(2wt —4 07 — 47m). 
and as cos (2 wt — 5 2/6) = — cos (2wt-+ 2/6) the two 


alternating components neutralise one another. Now 
in this special case it will be seen from Figs. 33 and 34, 
taking the direction shown by the arrow-heads as 
positive in each leg, that before the choke coil was 
added the current in leg A was Ig, and in leg B it was 
Iba. After the choke coil is put in circuit the current 
through it is Ig- in leg A, and Icq in leg C. Adding 
together Ig» and Iac, we get Ig, as the current in A. 
Thus we see that the three legs carry equal currents 
at 120 deg. apart ; and as the voltages were assumed in 
balance we see that conditions (1), (2), (3) and (4) hold. 





APPENDIX IV. 


CxHoxe-Com, BALANCER GIVING BALANCE OF POWER 
WITHOUT BALANCE OF PHASES. 


In spl ing Steinmetz’s method to the case of single - 
phase a wer factor 0-7, the question whether or 
not we get Lohepeed currents depends upon the way 
in which we build up the voltage E’ sin (w¢ — 8) from 
the components selected from the three phases. Let 
the voltages in the three legs of the star be : 

éa = 1,000 sin w ét 

€> = 1,000 sin (w ¢ — 120 deg.), 

€c = 1,000 sin (wt — 240 deg.).t 





* The example given here is the one given by Steinmetz 
ibid., page 326). The author shows in Fig. 34 how in 
this particular instance the phases are balanced. In 
Appendices II and IV examples are given in which the 
phases are not oom cama the single-phase load 


-~ 


* ibid., page 327. 
» page vei. - 
The expression of les of in degrees instead of 
Rye is ‘to one convenience in what 


follows. The maximum voltage is arbitrarily taken as 
1 so as to get four significant figures without 4 





decimal point. 
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These are shown in Fig. 35 by = a = ~ “= APPENDIX V. If on ae the 1,000 amperes Ig in} mile I B 
E, respectively. Let the single-phase we get l, amperes total in phase A ; if we 
(rom terminals A and. Moma maz, Tse Puasee tm Gusen ro Bona ee | the. 1008 ampere 0 dato ete got OL 






tae = 1,732 sin (w t—30 deg.) (see vector Ene). E’ Sm (w ¢ — 8) so as TO Get Batancep CuRRENTS 


tas = 1,000 sin (w t—30 deg.—45 deg.) (see Vector Is ). 


As’the arrow-head indicating the positive way through 
the, single-phase load is opposite in sense to the arrow- 


Fig. 33. 





$687.1) 


Fig. 34. 


E. Eus 








Bac 


head on phase C (Fig. 8), the vector OI; must be 
reversed (see Oi.) to represent the current in phase C. 
The alternating component of the power is : 


— + X 1,732,000 cos (2 w ¢ — 60 deg. —'45 deg). 


Inforder to neutralise this alternating component by 
means of a reactive load, we must make : 


B=4¢6+3 7 = 22°5 deg. + 45 deg. = 67°5 deg.). 
Take e'= 1,732 sin (w ¢—30 deg.—67°5 deg). (see vector E. E’p ), 
#’ = 1,000 sin (w ¢—30 deg. —67.5 deg. — 90 deg.) 
(see vector I’). 


There are many different ways in which we can 
produce the voltage e’. First let us take two trans- 
formers, one having a ratio of 1,000 to 765 connected 
across ¢, and another having a ratio of 1,000 to 1,216 
connected across es. If the secondaries of these are 
connected so as to give the resultant : 


1,216 165 
1,000  — T,000 % ° 


we shall get the vector E’, E’y of right phase and right 
amplitude. In order that these transformers may 
preserve their ratio of transformation and take their 
proper load, it is necessary (with this method) to carry 
a fourth wire to the star point of the generator ; because 
the vector sum of the three currents is not equal to 
zero. If we put in circuit with these secondaries a 
reactive coil of negligible resistance having a reactance 
of 1-732 ohms, so that it takes the current I’ having 
@ maximum of 1,000 amperes, it will be found that the 
alternating components of the power will balance out. 
When 1,000 amperes flow through the secondary in 
phase C, the current in the primary will be 765 (shown by 
the vector OI’, ); and the current in the primary of 
hase B will be 1,216 amperes (shown by the vector 

I). The vector representi the current of the 
a Caghe-tiaee current in phase C is O%,. To this 
add I’.. and obtain O L,, the total current inC. We now 
see that the three currents Is, I’,, and I, are unbalanced 
and do not form a closed triangle, so that they cannot 
— without the antitense 6f @ fourth wire. Their 
values are : 


ia = 1,000 sin (w ¢ — 75 deg.), 
és = 1,216 sin (w ¢— 120 deg. — 67°5 deg.). 
1,000 sin (w ¢ — 240 deg. — 60 deg.). § 


Nevertheless the alternating components of the power 

t in all phases balance one another out. This 

is seen from Fig. 36, which is a clock diagram of the 

double-frequency vectors obtained by taking the alter- 

nating components of the products é2 a, e %, and 
é. These are : 


6e 


te 


& X 1,000,000 cos (2 w # — 75 deg.),} 
4 X 1,216,000 cos (2 w # — 240 deg. — 67°5 deg.), 
+ X 1,000,000 cos (2 w  — 480 deg. — 60 deg.). 


These form a closed triangle, notwithstanding the 
fact that the oulsviils exo taliianend.: 


and 





In THE Case or a Cuoxe-Corm BaLancer. 


The triangle I’, OL, (Fig. 37) is intended to be the 
i represent the final resultant 


triangle whose sides shall 














(86874) & ts 
currents in phases A, Band C. The baseI’, O is neces- 
sarily parallel to I’ and lags 7-5 deg. behind the vector 


OE, The vector OI, is made up of O¢,, which is 
known, and ¢ I, whose direction is known, namely, 
that of OT’. the current in the primary of the trans- 
former in leg C. The current in the primary of the trans- 
former in leg Bis I’) O. Thecurrentin Ais I. I’y, which 
is made up of the single-phase current Is plus the trans- 
former primary current I’, I’); and in order that the 
wane of currents shall be closed, I’» O must be greater 
than I’, O by anamount I’, I’,, which shall be just equal 
and opposite to the current in the primary of the 
transformer in leg A, namely I’, I's, hen the currents 
in the primaries of the transformers are directly pro- 
rtional to the number of turns in the qroemtusies 
refore the number of turns in the second 
B shall exceed that of C by a number which ll be 
equal to the number of turns in the secondary of A. 
e therefore necessarily have two isosceles triangles, 
OeE’, and E’, E’, built up by the* voltage vectors 
having the sides O E’, = Oe and E’, e= E’, E’. The 
number of turns in the secondaries of the transformers 
(taking the primaries as 1,000) is most easily deter- 
mined by taking the ratio of the sines of the angles 
in the triangles I, I’, I’, and O i, I,, as follows : 


of 


I’, I’y _ sin 7.5 deg. 


= = 0.1651, 
sin 60 deg. 


I. le 
4 I, re sin 52.5 deg. — 0.915 
t O sin 60 deg. , 


I O = 0.151 + 0.915 = 1.066. 


Therefore the turns in the secondaries of A, B and C 
are 151, 1,066 and 915 respectively. With 1,000 volts 
on each of the three primaries of 1,000 turns we get : 


E’. O = 9165 volts 
O E’, = 1,066 volts 
E’, E’ = 151 volts 


and the vector sum of these is E’, E’ = 1,732 volts, 
which gives us the voltage e’ in the correct phase. If 
now we put in circuit with this a reactance of 1,732 
ohms we get 1,000 amperes ing 90 deg. flowing 
in the secondaries, and this c for currents in the 

imaries of the same phase (assuming perfect trans- 
ormers) the amounts of which are : 


Amperes. 
Phase A ... 151 
Phase B ... 1,066 
Phase C .., 915 















es % 


120 deg. to one another. 


They therefore cancel out 
(see Fig. 38). 


(To be continued.) 





A WeEtpep Mororsnir.—In 1917, when the 7 
of welding known as the Quasi-arc was placed before 
Sir r, i director of Messrs. 
Cammell Laird and Co., he to give it a trial. 
In conjunction with Lloyd’s ter of Shi _ o 
series of tests were instituted to whether we! 
jointe would be satisfactory in a ship. The teste were 

to obtain information not only on the tensile 

, but also on the elastic properties of welded 
,» and ite ability to resist alternating stresses. 
The results of the test showed that if reasonable pre- 
cautions were taken in the manufacture and working of 
the welded material, and if certain limite were imposed, 
the material could be used with success. The next step 


st 


was to build a welded ship and test everything out 
finally. All the steel for the vessel is now delivered to 
the shipyard; a large quantity has been 


and the process of erection and welding up of the various 
parts is proceeding rapidly. A considerable weight of 
material is on the " The vessel is of the coasting 
type, 150 ft. long. will c 500 tons deadweight 
and have cargo capacity of 26,000 cub. ft. Several 
comparisons have been made between riveted and welded 
jointe, the latter showing very much better results. For 
instance, where transverse and 


» wi tudinal 
cross one another, using a double fillet weld it is 
possible to maintain 95 per cent. or even 100 per cent. 

plate across such pp 


of the of the so) 
whereas with riveted connections the 
rder which is cut is practically reduced to nothing. 
ith such joints, there is:no necessity to distinguish 
between the longitudinal and transverse 





728 


ENGINEERING. 


[Dec. 20, 1918. 








**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE AOT OF 1907. 
ge 


from abroad, the Names, &c., 


‘atent O, °, to 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


119,530. The 
Chadwell ood, Derby. ectric e 
Batteries. (4 Figs.) October 3, 1917-—This invention relates 
to electric accumulators of the kind wherein alternate plates are 
connected to a common bar provided with a terminal lug. 
a ding to this invention, an electric storage battery or accumu- 
lator of the kind above described is provided with a terminal 
lug 2 having a sleeve or annulus 1 surrounding the terminal stem 














of the cell, the said sleeve being integrally connected to the cross 
bar 2a at the lower end only, and spaced apart from the terminal 
stem, the comaining opm of the sleeve being free from any metallic 
contact with the said stem, so as to provide a continuous surface 
of considerable length for the ne pan of the acid before reaching 
the terminal stem, with or withou roleum jelly or paraffin wax 
in the space between the sleeve the terminal stem of the cell. 
(Accepted October 16, 1918.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


117,362. L. 8S. a, Catford. Sparking Plugs. 
(2 Figs.) October 17, 1917.—This invention relates to s g 
ugs for internal combustion engines, and has reference to that 
ype of Plug in which the insulation between the central electrode 
and the y or casing of the plug consists of a mica wrapping 
and mica washers, in which central electrode with its 
washers can be removed as a unit from the body or casing of the 
plug. A sparking plug, according to this invention, comprises 


®@ meta! tube or sleeve containing the central electrode J, one 
or more mica wrappings D round the central tube and mica 
washers E held in compression around the wrappings D, the 
mica washers below the screw gland of the plug ing coned 
to provide a long surface out of contact with nterior of the 
of the plug and the central electrode J with its tube and 
ineulation being removable from the body without loosening the 
washers or disturbing their relation with the tube (Sealed.) 


‘9 119,567. A. R. McEwan, Greenock. Internal-Com- 
bustion En: (1 Fig.) October 27, 1917.—This invention 


gines. 
relates to fuel injection valves particularly adapted for use with 
9g 


ce 


the evlindcioal plug-plece > adapted to move longitudinally ins 
c jug- move yina 
small poate whose walls are formed with grooves, whch are 
normally covered by the plug-plece, but are uncovered thereby 


| tightening 
in 


| nut P for rigidly locking 


simultaneously with the opening of the fuel valve, so that the 119,555. G. Stirk, E. Stirk, R. Stirk and J. G.' Stirk, 
fuel supply openings are protected from the combustion gases , e pet ay Machines. (1 Fig.) Octo- 
and are uncovered ony, Sere the injection of fuel. The fuel | ber 17, 1917.—This invention relates to direct-current electric 
| control valve a takes form of a tube member bey org | a reversing motors to means for reversing at the end of each 
| spindle d whose inner end carries the Moe ange: 6, so that the | stroke on planing machines and other reciprocating machine tools. 
| control valve for the fuel and the p ~ Fy kya the fuel | The armature A has windings in ratio of one turn per section 
| orifices may be capable of adjustment relatively each other | at B, and at Bl of three turns persection. One coil only of each 
80 as to “7 the opening of the fuel and so control the , winding is shown in the diagram, and the field windings of the 
| fuel jets. For the adjustment of the plug plece 6 relatively to the | motor Leing quite normal are not shown. C, Cl represent 
valve a the spindle d has a screw threaded end e for ent | commutators connected to the single and triple windings 
| with the tapped end of the sleeve f carrying the valve a; the | respectively; E, D are brushes operating in conjunction with 
t— ha ng its extreme end squared at g, whilst the screw- | commutator C, and El, Dl with commutator - Fisa 
|t readed part has a lock nut A. The small —— for the two-way change-over switch operated by the reversing dogs on 
plug h is preferably formed in a cap j screwed to inner end of | the machine and cross-connected with the contactor H and 
| removable fuel injection mechanism and the grooves ¢ are | frictions witch J. Assuming field circuit is already complete the 
| preferably formed so as to cause the fuel jests to impinge against | action of the motor is as follows: On closing the main switch 8 
each other and thereby thoroughly break up the fuel. ( Accepted.) | and pleted Yt" — F ae Le wean qT. 2. * — is 
| comple rom the negative main thro resistance G, brushes 
119,508. J. Fagard, Birmingham. Carburettors. D and E, commutator C, single turn winding B, switch F to 
(3 Figs.) tember 29, 1917.—This invention relates to car- | positive main, and the armature commences to revolve say in 
burettors having an auxiliary nozzle which comes into action at | clockwise direction. Friction switch J being actuated by one 
high engine speeds so as to assist the main jet and give an | of the reversing shafts of the machine also rotates in the same 


ine: supply of fuel for obtaining maximum power. Accord- | girect mak t 3, ireuit i eted 
in present invention, an auxiliary nozzle in the choke ion and oe eeenaen at ey Cay 


tube constantly communicates with a fuel well which is open to 
| the atmosphere only through a restricted aperture, and the 
| arrangement is such that at medium speeds fuel is unable, | 
under the influence of the small depression in the well, to rise 
high enough to pass to the auxiliary nozzle, but at high speeds 
the depression Is increased sufficiently to cause the said fuel to 
rise and to the auxiliary nozzle, which thus assists the main 
jet in o to maintain a correct mixture. The main jet a is 
| supplied from the float chamber b through a passage c, and the 
open well or chamber dis als: supplied from the passage c, through 
a vertical tube or submerged jet e whose upper end terminates at | 
a suitable distance below the normal level of the fuel in the float 
chamber. From the bottom of the open well a passage f leads 
to an auxiliary jet g surrounding the main jet a. This auxiliary 
| jet g is used for assisting the pick-up or acceleration of the engine 


B, Bi, 
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from pone main through the two-way switch F at 1 and friction 
switch J at 3, exciting coil of contactor H, negative main at 
one | ey ampere sa a ote = “ae ae @ = 
| when the throttle is opened fully. To ensure its going out of connec contactor en closing, Tr ROW 
action as soon as the acceleration has been effected, a restriction Circuits resistance G, and single-turn winding B and commu- 
of very small bore, acting as a resistance to the flow of fuel, may tator C are in use, the motor running at the fast speed in clock- 
be placed in the main passage ¢ between the float chamber } and | Wise direction. Upon the usual reversing throwing over the 
the upstanding supply tube e, so that the level in the said tube, switch F to make contact at 2. winding Bl is similarly brought 
as the suction of the main jet increases, quickly falls below its into play and the motor begins to rotate at the —— 
aes end and the supply of fuel ceases. The main jet a is Teduction in 5 and in the opposite direction as indicated by 
such a size that it will supply the proper quaatiny of fuel at the reversed brush connections, the circuit being as follows: 
medium , but for speeds it will not supply sufficient, From negative main th resistance G, brushes El, Di, 
To increase the supply of fuel at highspeeds, the sole air inlet commutator Cl, triple-turn winding B1, two-way switch F 
of the open chamber or well is made of a restricted size, with the | contact at 2 as shown in dotted lines, to opposite main. At the 
result that as the speed and suction increase the pressure of the commencement of the motion in opposite jon the friction 
air within the chamber d is reduced below that of the outside | switch J is making contact at 3, but contactor H is open because 
atmosphere counteracting the effect of the resistance in the main | the changing over of switch F has connected both ends of its 
passage, and preventing the petrol from completely emptying coll to the negative main, consequently no current flows through 
rom the vertical supply tube ¢ in the chamber; whilst when a it. Following upon the friction switch J being carried over 
certain speed is reached the level in said supply tube e commences | @0ti-clockwise to correspond with the reversed direction of motor 
| to rise, due to the continued reduction of pressure in the chamberd, @0d machine gearing, contact is made at 4 and a circuit imme- 
until, at high speeds, fuel is again delivered by the said tube into diately completed from positive main through two-way switch F 
the chamber, ing then taken up by the auxiliary jet g to 6 3. “ory mrp PE a ae y ol = “yn z 2 = 
supplement that delivered by the main jet. (Accepted October 16, | nm at one end 0 resistance G as before descr’ . < 
Ht 8) v ae as jing Bl is now direct across the mains and the motor runs at the 
| corres) ing speed in anti-clockwise direction. (Accepted Oc- 
MACHINE AND OTHER TOOLS, SHAFTING, &c. tober 16, 191s.) 


119,545. A. Lees, Halifax. Boring and Facing Bars.| MININ i 
(4 Figs.) October 9, 1917.—This invention relates a boring | See, DS ee ee 
119,495. J. R. C. August, Halifax, and H. V. Hooson, 


and facing bars for coring, operations in naeten. turret P| 
kinds of drilling September 26, 


ordinary lathes, boring and turning mills, and a! . Regenerative . (3 Figs.) 

ines of the type having renewable and e dable cutters. 1917.—The present invention relates to improvements in re- 
A screw thread A and Bis formed upon each of the expansion generative furnaces. According to the present invention, means 
or operating spindlé C. The A operates within a corres- are provided to control dary air at, or substantially at, 
pondin recess D in the bar casing E, whilst upon the other the where the stream or streams of pre-heated 
air meet the main streams of burning gas with a view to com- 


read Bisa nut F. A square G is also formed upon this end 
of the spindle for turning same to adjust the cutters H forthe pleting the combustion of said gas. The secondary air for 
| pro ing combustion in a P- erative furnace enters at 1 


bore desired. In place of the inclined flats hitherto employed 
nto the flue 2 of the 


for engaging the cutters for expansion a two collars furnace. air from po back to and 
J, K, are formed on the spindle a suitable distance apart and fro along the outside of the exhaust flues 4 of furnace. by ony | 
of a diameter approximating a further cylindrical recesss L in along the same, along passages 5, 6 and 7, and then into the flue 

the end of the casing. The collar J forms the base of a cone M, controlled by a damper or throttle 9, led into a passage 10, 
and the cutters which fit between these collars have their bases 


shaped so that a portion rests upon the cone and a portion upon 











the spindle for normal boring. The collars have a sliding fit 
within this part of the casing and prevent any lateral shifting 
of the cutters, both when the latter are in operation or during 
their adjustment, so keeping them perfectly central, and in the 
same parallel =. In operation, the cutters are gripped b 
up the loose ring or washer N and the clamping nut 
the known manner, and may be formed so as to both bore 
and face if desired, then the nut F is screwed up against the 
both cutter and spindle against any 





communicating directly with the flue conveying the furnace 
gases, at which point complete combustion will commence to take 
place. The e t flue 4 is united by headers 11 to allow the 


ye Aa Se ang te ine 0 bens Cteeee See 
inde lent movement. For —_s the cutters for a larger in; fer the air previous to passing into exhaust flue 
or different bore or for facing, the nuts F and P are first slackened, As will be seen from Fig. 2, the exhaust flues 4 are almost com- 
when the le be turned by G. —— by 6, 7 and 8 conveying the secondary 
and the conical portion M to the 3 bi f ample, Thee passages 
col portion engage Y y way of example. 
of the cutters H, thereby expanding entrances 13 of a pair of combustion 
. _When the adjustment is completed or in chambe' each controlled by a damper or 9. 
accordance with the bore desired, the mere tightening of the , It is obvious, of course, that each 10 may, 
nut F renders the whole perfectly rigid and again ready for use. communicate with one chamber or with a number of chambe! 
(Accepted October 16, 1918.) and can be controlled from the side. (Accepted ber of chambers 





